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high Visicorder recording speeds PROVE 
the reliability of missile switches... 
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When you use switches in missiles—to 
switch instrumentation, for AC and DC power 
and destruct circuits, or to transfer guidance 
and control from one stage to another—you 
want absolute reliability. 

In these tests the Kinetics Corporation of 
Solana Beach, California, proves that their 
switches perform to specification. The Model 
1012 Visicorder was chosen for these tests be- 
cause its high record speed (160” /second) pro- 
vides high trace resolution to show switching 
intervals exactly. High record speed is vital 
in these tests to tell whether the switches are 
in step, overlapping, or out-of-step. The Visi- 
corder record shows total transfer time, motor 
current, the break point, open circuit dura- 

Call your nearest Honeywell office for a tion, and make point of each contact, and the 
demonstration of the 5 different Visicorder models, signal circuit transfer. 

and for dal about signal.conditioning | shag 1012 Visiorder Oreillograph, shown 
Catalogs HC 906C, 1012, 1108, 1406, or 1508. in use in the Kinetics lab, presents continuous, 
Minneapolis-Honeywell, Heiland Division, instantaneous and permanent records of the 
5200 East Evans Avenue, Denver 22, ( ‘olorado complete operating cycle of the switches. The 
Telephone: SK 6-3681, Area Code 303. . . a 
high-speed oscillograph record is visual proof 
to customers that Kinetics switches are timed 


Honey ell properly to operate reliably in sequence in 
- . their vital missile-control functions. 
Fin i Couto 





a Technicians prepare 
prototype pulse rocket 
firing during one of con- 
tinuing series of tests. 


Firing of integrated de- » 
sign, pulse modulated 
ccntrol rocket at Vickers 
Research and Develop- 








ment Laboratories 


Pulse modulated control rocket fired 


Bipropellant, integrated rocket 
design developed by Vickers 
for space vehicle control 


Successful firing of a pulse modulated 
bipropellant control rocket at the Re- 
search and Development Laboratories 
of Vickers Incorporated marks a sig- 
nificant upward step in space vehicle 
control devices. The pulse rocket fea- 
tures a unique integrated design con- 
cept to insure reliability, fast response, 
high efficiency and low power input. 


Higher Reliability with Less Weight— 
The single solenoid design insures per- 
fect synchronization of fuel and 
oxidizer valves. It also accomplishes 
the objectives of reducing weight and 
increasing reliability. Shortened flow 
passages of manifold design for the 
hypergolic bipropellant (N,O, and 
N.H,/UDMH,) further reduce overall 
weight and provide added structural 
strength. 


High Response and Efficiency—Elec- 
tric power input and overall system 
response are optimized for best per- 
formance. The unique design approach 
combining system integration and op- 
timization results in response time in 


the order of a few milliseconds, excel- 
lent repeatability of impulse bits, and 
power input requirements of only a 
few watts. 


Logical Extension of Know-how— Vick- 
ers unmatched experience in design 
and development of fluid power con- 
trols, components and systems with a 
particular emphasis on low weight, 
high response and high reliability pro- 


Prototype pulse rocket 
designed for thrust level 
of 1 Ib. Basic design con- 
cept is applicable to any 
forseeable control rocket 
thrust level. 


Recording of pulse rocket 
firing showing typical 
system response. 





vides a solid base for work in the 
relatively new field of space vehicle 
reaction controls. The intensive de- 
velopment program has evolved a 
basic design principle that can be 
readily applied to provide control 
rocket thrust levels to meet any for- 
seeable requirements. 


Get more details by writing for Bulletin 
\-6005. Vickers Incorporated, Division 
of Sperry Rand Corporation, Detroit 
32, Michigan. 
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SILICONE NEWS from Dow Corning 


Beyond all specs... 


Here’s Why Silastic Is Used 
In Man’s Probes Into Space! 


By surpassing all design specifications, the X-15 is rapidly expanding our 


knowledge of the performance of materials, systems and men in controlled 
flight to the edge of space. That’s why only proven materials were selected. 
One of these materials is Silastic’ LS, the Dow Corning fluorosilicone 
rubber that resists oils, fuels and solvents. 


Engineers of Reaction Motors Division of Thiokol Chemical Corporation 
specified an accumulator diaphragm of Silastic LS for the X-15’s XLR-99 
engine. The accumulator provides oil at a constant pressure to the lube 
oil pump. Gaseous nitrogen under pressure is the source of stored energy, 
and is separated from 4-11V Halocarbon oil by the Silastic LS. 


Here are diaphragm requirements the designers established as essential: 
An elastomer flexible from —80 to 200 F (Silastic LS maintains its flexi- 
bility from —80 to 500F): compatible with the lube oil at low and 
elevated temperatures (Silastic LS has little swell or change in durometer 
readings after immersion in many hot oils, fuels and some hydraulic 
fluids); will not contaminate lube oil (Silastic LS has no plasticizers 
or additives which can contaminate by leaching). 


For information about Silastic LS and a 
list of part suppliers, write Department 1424, 


Dow Corning Corporation, Midland, Michigan. s- Sagtags 


Silastic LS... the only elastomer to meet 
all these requirements... helps the X-15 
as it knocks on the door to outer space. 


Shown below is the XLR-99 rocket engine. 
The lube oil accumulator is the light weight 
type... made possible by the diaphragm 
of Silastic LS... instead of the heavy, 
bulky piston type. Parts of Silastic can 
be engineered to meet your specific needs 
by your rubber fabricator. 


——~7 «2(«zéitOWK ow Corning 








AEROSPACE CALENDAR 

Dec. 12-14—Eastern Joint Computer Con- [) 
ference, Sheraton Park Hotel. Washing- 
ton, D.C. 

Dec. 18—25th Wright Brothers Lecture, 


Natural History Bldg., Smithsonian In- 
stitution, Washington, D. C 


Jan. 8-12—1962 Automotive Engineering 
Congress and Exposition, Society of Auto- ~ 
motive Engineers, Cobo Hall, Detroit. 


Jan. 9-11—Eighth National Symposium on 
Reliability “and Quality Control, Statler 


a 
Hilton Hotel, Washington, D. C. 1 ’ 
Jan. 15-17—Symposium on Optical Charac- e iver all WW 9aS up 0 pS! 


ter Recognition, Department of the Inte- 
rior Auditorium, Washington, D. C. 
Sponsored by Information Systems 
Branch/Office of Naval Research and Re- 
search Information Center/National Bu- 
reau of Standards. 

Jan. 16-18—Eighth Annual National Meet- 
ing, American Astronautical Society, 
Sheraton-Park Hotel, Washington, D. C. 

Jan. 21-24—Annual Meeting, Helicopter 
Assn. of America, Marriott Motor Hotel, 
Dallas, Tex. 

Jan. 22-24—30th Annual Meeting, Insti- 
tute of the Aerospace Sciences, Hotel As- 
tor, New York, N. Y. Honors Night 
Dinner, Jan. 23. 

Jan. 23-26—Third Annual Solid Propeliant 
Rocket Conference, American Rocket 
Society, Baylor University, Waco, Tex. 

Jan. 24-26—Second Symposium on Thermo- 
physical Properties, Princeton, N. J. Spon- 
sor: Heat Transfer Division, American 
Society of Mechanical Engineers. 

(Continued on page 6) 
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KIDDE 
PRESSURE 
VESSELS: 


MORE SHAPES, 
MORE SIZES, 
MORE 
EXPERIENCE! 


For more than 40 years, Kidde engineers have designed and made thousands 
of pressure vessels in a multitude of shapes, materials, capacities and 
strengths. Today, with pressure vessels an important part of missile or 
rocket programs, it’s only logical that engineers rely on Kidde experience. 

Kidde pressure vessels range from doorknob size to 3500 cubic 
inches capacity; from a life of 10 cycles to 500,000 cycles; pressures up to 
20,000 psi. Kidde pressure vessels are made in steel, fiberglass, aluminum 
—welded or drawn—wire wound—minimum weight for application. Config- 
urations are practically limitless—inciuding cylindrical, spherical, conical, 
torus. Many are available on an off-the-shelf basis! 

In addition to solving current problems in pressure vessel applica- 
tions, Kidde engineers are also hard at work advancing today’s techniques 
to solve tomorrow’s problems. So, if pressure vessels have you stumped, 
why not call on Kidde for the answer... most people do! 


Kidde Aero-Space Division 
Walter Kidde & Company, Inc.,1218 Main St., Belleville 9, New Jersey 


Sales-Engineering Offices: Atlanta * Boston * Dayton * Huntington (N Y) St. Louis * San Diego » Seattle * Van Nuys (Cai) « Washington (DC) 
Walter Kidde-Pacific, Van Nuys, California * Walter Kidde & Company of Canada Ltd., Montreal, Toronto, Vancouver 





AEROSPACE CALENDAR 


(Continued from page 5) 

Feb. 6-7—Symposium on Redundancy Tech- 
niques for Computing Systems, Depart- 
ment of the Interior Auditorium, Wash- 
ington, D. C. Sponsor: Information Sys- 
tems Branch, Office of Naval Research. 

Feb. 7-9—Third Winter Convention on 
Military Electronics, IRE, Ambassador 
Hotel, Los Angeles. 

Feb. 14-16—International Solid-State Cir- 
cuits Conference, Institute of Radio En- 
gineers, Sheraton Hotel and University of 
Pennsylvania, Philadelphia, Pa. 

Feb. 19-21—Range Reconnaissance and 
Tracking of Aerospace Vehicles, Institute 
of the Aerospace Sciences, San Fran- 
cisco, Calif. 

Feb. 27-Mar. 1—Third Annual Symposium 
on Nondestructive Testing of Aircraft 
and Missile Components (unclassified), 
Gunter Hotel, San Antonio, Tex. Spon- 
sors: South Texas Section-Society for Non- 
destructive Testing; Southwest Research 
Institute. 

Feb. 27-Mar. 1—Symposium on the Appli- 
cation of Switching Theory in Space 
Technology, Palo Alto, Calif. Sponsors: 
Lockheed Aircraft Corp.; Air Force Office 
of Scientific Research. 

Mar. 1-3—Eighth Scintillation and Semicon- 
ductor Counter Symposium, IRE, Shore- 
ham Hotel, Washington, D. C. 

Mar. 5-8—Seventh Annual Gas Turbine Con- 
ference and Products Show, American So- 
ciety of Mechanical Engineers, Sham- 
rock Hilton Hotel, Houston, Tex. 

Mar. 8-9—Institute of the Aerospace Sci- 
ences’ Flight Propulsion Meeting (classi- 
fied), Cleveland, Ohio. 

Mar. 14-16—Electric Propulsion Conference, 
American Rocket Society, Hotel Clare- 
mont, Berkeley, Calif. 

Mar. 26-29—International Convention, In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria, New York. 

Mar. 28-29—Third Symposium on Engi- 
neering Aspects of Magnetohydrodynam- 
ics, University of Rochester, Rochester, 
N. Y. Sponsors: American Institute of 
Electrical Engineers; Institute of the Aero- 
space Sciences; Institute of Radio Engi- 
neers; University of Rochester. 

Apr. 1-4—Mid-Year Conference, Airport 
Operators Council, Shoreham Hotel, 
Washington, D. C. 

Apr. 3-5—Launch Vehicles: Structures and 
Materials Conference, American Rocket 
Society, Ramada Inn, Phoenix, Ariz. 

Apr. 3-6—National Aeronautic Meeting (in- 
cluding production forum), Society of 
Automotive Engineers, Hotel Commo- 
dore, New York, N. Y. 





Apr. 10-12—Second Symposium on ‘The 


Plasma Sheath—Its Effect Upon Re-entry 
Communication and Detection, New Eng- 
land Mutual Hall, Boston, Mass. Spon- 
sor: AF’ Cambridge Research Laborato- 
ries. 

Apr. 11-13—Southwestern Conference and 
Electronics Show, Institute of Radio En- 
gineers, Rice Hotel, Houston, Tex. 


Apr. 16-18—Second International Fight 


‘Test Instrumentation Symposium, College 
of Aeronautics, Cranfield, England. 
Apr. 16-18—Aerospace Systems Reliability 
Meeting, Institute of the Aerospace Sci- 

ences, Salt Lake City, Utah. 
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Facilities: 
Operational plant for fueled graphite extrusions 
ma gerel Uren d(elaejale)oWn ie) ai ={-10 11 6 @>mel-11(-165 
PNStetanl ol Wcjare) ome (olmrel-Voleliale Malle lam lanl el-ie-lli-neel-— °) e-1¢-Ualle 
and metallic systems 
e Storage vaults for up to 400 kg uranium of all enrichments 


Quality control: 
Pe Netelelanlelicudielamonmsi ci ticvirer-| mel er-linamer-iccMelemeis-lo)e)bi- - 1910) =1-\OMIUI-1EN A) (108k 
re mor-Vollavem-latemeliant-1alci(olar-lmerelalcce) mai taliaimb Aulaleic-\o)0))(-)-lple Ml =O MAU L-1Ky 
e Advanced inspection and testing methods: radiography, fuel loading analysis, 
eddy current, leak detection, evaluation of mechanical and thermal shock 


Taromalelechdielarmotalem-ialvaice)eleal-sane-lim(- tye l ale! 


Achievements: 
DY =xyfepame- tale mel=)iN',-16 melmal(e lara (-lan)el-1e-1(0le-m eel e-s 
Current operation of pin-type BeO-UQOs cores 
Delivery of two cores within eight months of fuel development initiation 
Development of high density fueled graphite extrusions in 
various configurations up to 10 ft. long 





Engineers, scientists—investigate outstanding opportunities at Aerojet 
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This mark tells you a product 
is made of modern, dependable Steel. 


Portrait of a perfect weld Magnification—100X; Etch-Picral Nital 
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Cats: 25 " 


In this photomicrograph of a section of USS National 
Electric Resistance Welded Steel Mechanical Tub- 
ing the weld section runs right down through the 
center of the picture above the arrow. The consist- 
ency of structure between the weld area and the 
rest of the tube shows that USS National Welded 
Mechanical Tubing has an important attribute— 
dependability. 

Mechanical tubing must be flawless. It’s used in 
so many critical applications that demand utmost 
strength, excellent surface inside or outside and ex- 
treme dimensional accuracy. National Tube’s pro- 
duction methods assure this high quality. 

Important advantages of USS National Welded 
Mechanical Tubing are its ability to reduce machin- 
ing operations to a minimum or eliminate them 


entirely. For a given weight, it withstands more load 
than any other section. It resists bending stresses 
equally in all directions. In torsion, it provides 
maximum material distribution. 

USS National Welded Mechanical Tubing is avail- 
able in cold-drawn or hot-rolled sizes %” thru 5/4” 
and in wall thickness .035” to .250”. All sizes can be 
obtained from National Tube Distributors located 
throughout the country. They will gladly show how 
tubing can reduce your costs. See your USS National 
Tube Distributor. 


USS and National are registered trademarks 


National Tube 
Division of 
United States Steel 


Columbia Geneva Steel Division, San Francisco, Pacific Coast Distributors e United States Steel Supply Division ® United States Steel Export Company, New York 





Quality is a quantity of built-in values 


If you measure electrical connector quality as we do— 
that is, by adding up ALL of the extras—we talk the same 
language. We believe you can’t stint in even the smallest 
detail and come up with dependable quality. 

Electrical connectors are vital components. They can 
affect the operation of the simplest power line... or the 
success of a million-dollar missile shot, a submarine trip 
under the polar ice cap, or a Mach 3 aircraft test. That’s 
why Bendix builds the utmost quality into electrical 
connectors. In our book, there’s no place for the smallest 
deviation in quality. To achieve closest quality control, 


we maintain one of the highest ratios of inspectors-to- 
production-workers in the industry. 

Ask our customers about us. We’re sure they will tell 
you that no one in the industry produces higher quality 
than does Scintilla Division. That's why Bendix® Electrical 
Connectors are most often selected for the most de- 
manding jobs. 

Integrity. Ability. Experience. Acceptance. They add up 
to a complete “‘package’”’ of built-in quality values we 
think you will appreciate. And, this superior ‘‘package’”’ 
is competitively priced. If you want to know more about 
our quality in quantity, call us at Sidney, N.Y. 


Scintilla Division 


Conadian Affiliate: Aviation Electric, Ltd., 200 Laurentien Bivd,, Montreal 9, Quebec. Export Sales & Service: Bendix International, 205 E, 42nd St., New York 17, .N, Y. 
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Rugged, compact Solar T-350 gas turbine 
starts any aircraft more efficiently 


Here is the most efficient way to start 
any kind of military or commercial 
jet aircraft right up to the biggest air- 
liners. It’s Solar’s truck-mounted T- 
350 gas turbine aircraft support unit. 

The versatile T-350 turbine sup- 
port package is available now for a 
wide range of aircraft support jobs 
it will provide a combination of air 
bleed and shaft power to produce 
120 kva for aircraft electrical needs, 
compressed air for starting, and heat 
and power for hydraulic, air condi- 
tioning and de-icing systems. The en- 
gine will also produce electrical pow- 
er alone or air bleed capability alone. 

In the installation shown above, the 
T-350 turbine is mounted in an Inter- 
national C-110 panel truck and sup- 
plies A.C. power through two taps, 
each capable of delivering 60 kva, or 


a total of 120 kva. A remote control 
air bleed system allows the pilot to 
operate the unit if desired. The entire 
engine assembly rolls out of the truck 
for easy servicing. Standard acces- 
sories are used throughout. 

The T-350 gas turbine weighs 195 
lbs and measures 38 inches in length 
by 26 inches in width and height. The 
entire aircraft support engine unit 
weighs 220 Ibs with all accessories. 
The T-350 engine starts instantly in 
any climate and accepts full load 
without warmup. It will run on gaso- 
line, aviation gasoline, jet fuels, kero- 
sene or diesel fuel. 

Solar manufactures a full line of 
industrial gas turbine engines from 
50 to 1100 hp. For further informa- 
tion about them, write Solar, Dept. 
J-173, San Diego !2. California. 


The 350 hp Solar T-350 

gas turbine engine | 
designed to combine light 
weight and compactness with 
darability and long life. 








SOLAR W 


A Subsidiary of internations! Harvester Company 














{ 
} 
t 
: 






s) ; 


i 


nozzle spray paitterns — | 
tell a story of performance : 




















How do you hold together 
a supersonic sandwich? 


With a brazing alloy that becomes an 
integral part of the entire assembly .. . that’s 


General Electric's vacuum-melted answer 


In brazing honeycomb laminations for high- 
temperature, high-strength applications, selection of 
the brazing alloy is at least as important as the metals 
to be brazed. If the braze is inadequate, the entire 
assembly is useless. 


General Electric’s vacuum-melting process produces 


a brazing powder for honeycomb applications which 
has exceptionally low erosion characteristics and 
offers top strength even up to 1800° F.! It also pro- 
vides superior “filleting” characteristics for better 
stress distribution in brazed joints. 


In addition to alloys for honeycomb brazing, G-E 
offers vacuum-melted brazing powders for general 
purpose and wide-gap applications. Each is of highest 
purity, uniformity, and reliability. May we send 
you additional information? Write: Metallurgical 
Products Department of General Electric Company, 
11107 E. 8 Mile Street, Detroit 32, Michigan. 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @@ ELECTRIC 


CARBOLOY® CEMENTED CARBIDES « MAN-MADE DIAMOND « MAGNETIC MATERIALS « THERMISTORS ¢ THYRITE® « VACUUM-MELTED ALLOYS 
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Another exhibition of Rohr ingenuity. 
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Shown is a section of heavy gauge zirconium perfectly welded into a precision 

nuclear reactor coolant tube. Specifications demanded perfect welds through- 

out, with 100 per cent penetration and no voids or inclusions. Neither oxygen 

nor hydrogen could be allowed to contaminate the welds on this costly, tem- 

peramental metal. Rohr’s answer was a small atmosphere chamber designed 

to move along the length of the assembly as each weld was made. Result? 

Customer X-ray examinations showed perfect welds... accomplished at low 

cost. And, Rohr’s close-tolerance tooling capabilities provided 27-foot straight- 

ness within .005 inches. This success is another example of the experience ito een eanick 
and ingenuity of our manufacturing research group in creative metalworking. 

For more about metalworking at Rohr write Mr. A. R. Campbell, Sales} Main Piant and Headquarters: Chula Vista, 


California / Plant: Riverside, California / Assembly 


Manager, Department 86, Rohr Aircraft Corporation, Chula Vista, California. pPiants: winder, Georgia; Auburn, Washington 
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NT HEAT FACILITY. 


flights start here 


Before the actual countdown that sends a giant 
Atlas or Titan ICBM arcing into space, vital propul- 
sion system components of these mighty missiles have 
thoroughly proved their reliability at the production 
environmental testing facilities of Beech Aerospace 
Division near Boulder, Colorado. Here, on a 1,500 acre 
site near the Bureau of Standards cryogenic engineer- 
ing laboratory, Beech has assembled a skilled, unified 
team of scientists, engineers and technicians. 


Working with the most modern equipment avail- 
able (much of it Beech-developed), this team has 
already made significant contributions to speed 
America’s progress in space technology and advanced 


BEECH AIRCRAFT CORPORATION @ WICHITA 1, KANSAS 


weapons systems. Its achievements include noteworthy 
accomplishments in the fields of advanced propulsion 
systems and components; liquid hydrogen propellants 
and liquid hydrogen storage; research, development 
and fabrication of titanium tankage systems; and en- 
vironmental testing of a wide range of missile com- 
ponents and systems to qualification. 


Because of its experience and facilities, the Beech 
Aerospace Division team is uniquely qualified to ac- 
cept many types of challenging new assignments and 
carry them through rapidly to successful conclusions. 
May we discuss with you how we may be of service? 


Beech Aerospace Division projects in- 
clude R&D on manned aircraft; missile tar- 
get and reconnaissance systems; complete 
missile systems; electronic guidance sys- 
tems; programs pertaining to liquid hydro- 
gen propellants and cryogenic tankage 
systems; environmental testing of missile 
systems and components; and GSE. 

May we help you? Write, wire or phone 
Roy H. McGregor, Manager, Contract Ad- 
ministration, Beech Aircraft Corp., Wichita 
1, Kansas—or nearest Area Office. 





ONLY RYAN DOPPLER NAVIGATORS ARE 
IN PRODUCTION FOR ALL THESE AIRCRAFT! 


Ryanav* Doppler Navigation Sets, pioneered by Ryan Electronics, are the most advanced and most versatile 
Doppler navigators yet devised. 

Because of their small size, light weight, and high performance, Ryanav sets meet the operational require- 
ments of virtually every type of aircraft. Thousands of Ryanav units are now in use or in production for more 
than 25 types of military aircraft — including helicopters, drones and supersonic jets. 

The U.S. Government looks to Ryan Electronics as a major source for Doppler navigators. Elsewhere in the 
Free World, other weapon systems developers are installing Ryanav equipment in aircraft for service under the 
North Atlantic Treaty Organization. Ryan Electronics - Ryan Aeronautical Company, San Diego, California, 
RYANAV DOPPLER NAVIGATORS NOW IN PRODUCTION: 


AN/APN-97A Helicopter Ground Velocity Indicator, AN/ APN-122(V) 
Doppler Navigation Set, AN/APN-129V) Doppler Navigator for U.S. Fe Y A N 


Army Fixed-Wing Aircraft, AN/APN-I30 Helicopter Hovering & 
Ground Velocity Indicator. ¢rnacenanx (a 


Ryan Electronics offers challenging opportunities to engineers. ELECTRONICS 





IN THE EAST... 
ARCO ELECTRONICS 


Great Neck, L.I.,N.Y. 
Community Drive 
HUnter 7-0500 


Dallas 9, Texas 
1339 Crampton Street 
MElrose 1-0270 


AND IN THE WEST... 
G. S. MARSHALL COMPANY 


San Marino, California 

2065 Huntington Drive 

MUrray 1-6781, S¥camore 5-4304 
TWX: PC 7797 

Scottsdale, Arizona 

30 Pima Plaza 

WHitney 6-5521 

Redwood City, California 


801 Woodside Road, Suite 9 
EMerson 6-8214 


San Diego, California 
4410 Kearny Mesa Road 
BRowning 8-6350 


ADVANCED SPECIFICATION MINIATURE ELECTRICAL CONNECTORS 





(O SPEED UP “QUICK” DELIVERY 
Deutsch — already famous as the “quick delivery” company — 
now has another way to bring you even faster service. It’s easy. 
We didn’t even need to turn back time in its flight, as in the 
tricky calendar above. We now have two stocking and assemb- 
ling distributors, giving us eight major distribution points 
throughout the United States. Means just one thing to you... 
even quicker service. With only two distribution centers we 
promised delivery in just a week. Now we can practically offer 
delivery in nanoseconds. To the left are the addresses of our 
authorized distributors. Call them for delivery and engineering 
aid on,any of the connectors in our standard catalog. 
Naturally, your local Deutschman still provides factory 
service and data on all phases of connector design, and an 
occasional call will keep him from feeling left out. For a list of 
all our sales ‘offices, write for Data File R-12. 
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Electronic Components Division * Municipal Airport + Banning, California 





J-57 

jet engine 
case 
weldment 
by Heintz 


This high performance jet 
engine component, produced by 
Heintz Division of Kelsey-Hayes, 
is a vital part of the 

Pratt & Whitney Aircraft 

J-57 jet engine. 


As a subcontractor to the 
aerospace industry, Heintz 
capabilities are fully developed 
to handle stamping, welding 
and cold extrusion of even 

the most difficult-to-work 
alloys. Heintz Division, 
Kelsey-Hayes Co., Front St. & 
Olney Ave., Phila. 20, Pa. 


Jets powered by the 
P&WA J-57 include —Boeing 
B-52-A, Boeing 707 and 720, 
McDonnell F-101-C. 


KELSEY 
HAYES 


GOMPANY 


PLANTS: 

Detroit, Jackson and 
Romulus, Michigan; 
Los Angeles, California; 
Philadelphia, Pa.; 
Springfield, Ohio; 
Utica, New York; 
Davenport, Iowa; 
Rockford, Illinois; 
Windsor and Woodstock, 
Ontario, Canada, 


Automotive, Aviation and Agricultural Parts 
Hand Tools for Industry and Heme 
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The Defense National 
Communications Control 
Center by Philco 


San hi: 


FINGER-TIP CONTROL FOR 
GLOBAL COMMUNICATIONS 


Keeping U. S. Armed Forces communications 
traffic flowing rapidly and efficiently is an 
enormous task. The Defense National Com- 
munications Control Center was designed, fab- 
ricated and installed by Philco for the Defense 
Communications Agency to provide the means 
to monitor and control this gigantic traffic load. 

The Control Center is constantly supplied 
with the current world-wide status information 
by stations operated by the Army, Navy and 


Air Force. This information is processed by a 
Philco 2000 electronic data processing system 
at the Center, where the status of the entire 
world-wide system is displayed in order that 
control can be exercised. When a breakdown 
or overload occurs anywhere in the system, 
communications are restored and vital infor- 
mation is quickly re-routed through alternate 
channels. Another major contribution by Philco 
for National Defense. 


Government and Industrial Group, Philadelphia 44, Pennsylvania 


PHILCO 


= =| Famous for Quality the World Over 


Communications and Weapons Division e Communications Systems Division 
Computer Division e Sierra Electronic Division e Western Development Laboratories 
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NEW BFG SOLID PROPELLANT 
PACKS MORE PUNCH OVER 
EXTREME TEMPERATURE RANGE 


A new series of high-density propellant compounds, 
called Nitro-C rubber, provide 6% more energy 

per pound than present rubber-based fuels. 

This increased output permits reduction in weight 
and physical size of small rocket motors. 

The propellant retains its physical properties 

over an extreme temperature range... from 
-110°F to +250°F ... and is vastly superior to other 
high-energy composites at both temperature 
extremes. This makes the propellant dependable 
for tactical military missiles, as well as for 
high-mass-ratio motors for space probe and satellite 
applications. The B.F.Goodrich Rialto Plant, 

which developed the Nitro-C compounds, is 
equipped to handle complete small rocket motor 
projects... from research through design, testing 
and production. For complete information write 
B.F.Goodrich Aerospace and Defense Products, a 
division of The B.F.Goodrich Company, Akron, Ohio. 


B.EGoodrich / aerospace and defense products 








EDITORIAL 





The Prospect Ahead 


The aerospace industry can look forward to an im- 
proving market next year with space technology as its 
most expansive segment. The defense budget of about 
$51 billion will place heavy emphasis on missiles, air- 
craft and space technology despite an increase in foot- 
soldiers’ equipment and “iron bomb” capability. Na- 
tional Aeronautics and Space Administration, with a 
proposed Fiscal 1963 budget close to $3.5 billion, will 
offer a space technology market that not even the wildest 
space cadet would have dared to predict a few years ago. 

The trend of the new programs in both the Defense 
Department and NASA budgets clearly indicates that 
the aerospace industry is facing another period of tre- 
mendous technical change as its always galloping tech- 
nologies are spurred to further acceleration by Soviet 
competition and a U.S. leadership that is no longer 
interested in settling for second best. The next year, 
and those beyond it, will place unprecedented demands 
cn both the technology and the management of the 
aerospace industry to accomplish the national goals 
within the fiscal resources available. 

I:ven though the size of the aerospace market will 
grow substantially during the next few years, there is 
no assured prospect of success for any individual com- 
pany simply riding along on the growth wave. The 
unique technical demands of this aerospace market will 
raise hurdles that not every organization will be able 
to jump successfully. We predict that the rewards to 
the technically alert and competent organizations which 
stay a jump or two ahead of the field, and the lean, 
fast moving management structures that are responsive 
to these quickly changing technical demands, will be 
substantial. However those organizations whose manage- 
ment philosophy is simply to float with the tide and 
rely solely on their political liaisons may be due for 
some rude surprises. 


Uneasy Interlude 


In the face of this generally rosy-hued horizon for 
1962, however, there are some thunderheads developing 
that could produce some violent searing interludes. One 
of these thunderheads has been a growing volume of 
criticism aimed at labeling the aerospace industry as 
one of the sinister threats to the American way of life. 
Coming mostly from the left wing of American politics, 
but eagerly abetted by some high Pentagon civilians, 
this barrage is intended to paint the aerospace indus- 
try as a partner with the military in a carefully or- 
ganized conspiracy aimed at keeping the struggle with 


the Soviet Union close to the boiling point to insure 
full and profitable employment in both industry and 
the upper levels of the military. 

Unfortunately some elements of both industry and 
the military have behaved in a manner to lend credence 
to this basically false picture. The few sensational, and 
thoroughly reprehensible industry-military incidents spot- 
lighted by the Hebert congressional hearings are taken 
by an unsuspecting public as the rule rather than the 
exception. The extreme right wing political activity of 
a number of high ranking generals and admirals, most of 
whom are still drawing taxpayers’ dollars in retirement 
pay, certainly can be cited as evidence of a military bent 
to substitute its disciplines for democracy. This activity 
also makes it difficult for the large majority of con- 
scientious officers in uniform to do their jobs properly. 


AIA Warning 


Neither the aerospace industry nor the military have 
exhibited much sense in their blatant exhibitions of 
how they can squander the taxpayers’ dollars in public 
saturnalia designed to make a pitch for individual serv- 
ices. ‘The Aerospace Industries Assn. has shown a rare 
touch of statesmanship in recently warning its members 
to drastically reduce their participation in these events. 
The major technical societies also are considering this 
problem and, hopefully, will alter their policies to reduce 
the number of technical meetings and exhibits to a 
significant minimum. It still remains, however, for the 
military itself to take the pressure off the aerospace 
industry to participate in these excessive events that 
serve no useful purpose except for professional promoters. 

The majority of the aerospace industry would not par- 
ticipate in these affairs if the military did not apply direct 
and blunt pressure on companies to do so. Continuation 
of these activities cannot help but to serve the purpose of 
those who are bent on depicting the military-industry 
relationship as an unholy alliance inimical to the best 
interest of this country. 

Both the conscientious elements in the military and 
the aerospace industry face a serious problem in com- 
bating this attack from the left wing combined with 
the boring from within emanating in the outer rings of 
the Pentagon. For the success of any such campaign 
of vilification of the aerospace industry and the military 
profession, as is now full swing, can only result in 
a weakening of our national strength and an easier task 
for the enemies of our system of government. 

—Robert Hotz 





3 sure ways 
to cut your fastening 


time and cost 


All Nutt-Shel lightweight nuts meet or exceed AN-N-10 and/or MIL-N- 
25027 and are available immediately from stock. For more information 
write AIRCRAFT/MIssILE Division, SPS, STANDARD PRESSED STEEL Co., 
JENKINTOWN 3, PENNSYLVANIA ¢ SANTA ANA, CALIFORNIA. 


Here are 3 lightweight SPS/Nutt-Shel fasteners 
that can save you valuable time and labor in air- 
frame construction and maintenance. Installation 
is simple—one stroke with a dolly tip.* Result: 
a permanently positioned, vibration-proof thread 
well. Gone are the complications of multiple hole 
preparation and riveting . . . or in other instances, 
tapping. Gone also is the necessity of holding the 
nut while assembling or disassembling the bolt. 
Further, these swaging-type nuts take less space 
than conventional anchor nuts, offering you 
opportunities to miniaturize flanges or other 
associated components. 


Floating Swage Nut (Nutt-Shel 13681) 

Offers excellent torque-out and push-out values 
because of positive displacement of metal into 
retaining groove. Installed from one side with 
simple dolly tip.* Mounts flush and provides .015 
in. float in all directions. Available in regular or 
non-locking styles, sizes 4-40 through %¢_-24. 
Shell: heat-treated alloy steel. Nut: steel per 
AMS 6350. Finish: cadmium plate. Serviceable 
to 550°F. 


Dome Swage Nut (Nutt-Shel 280) 


Fixed type for fuel cells and similar applications. 
Installed same as floating swage nut, providing a 
flush installation without distortion. Displace- 
ment of metal into retaining groove gives high 
torque-out values, plus a positive seal. Suitable 
for materials to Rockwell C25, which includes 
mild steels. Sizes 4-40 through 10-32, regular or 
non-locking. Material: steel per AMS 5024, cad- 
mium plated. Serviceable to 550°F, 


Floating Clinch Nut (Nutt-Shel 13680) 
Space-saving replacement for riveted anchor nuts. 
Quickly installed by clinching (as shown) or by 
flush mounting, using Nutt-Shel punch and dolly 
tips.* Design permits .025 in. float in all direc- 
tions, with nut portion removable* (replacement 
nut 1323) in event of damage or to avoid thread 
contamination when painting. Sizes 4-40 through 
10-32, regular or non-locking. Shell: steel per 
AISI C1050. Nut: steel per AMS 6350. Cadmium 
plated. Serviceable to 550°F. 


“Recommended installation and service 
tools available as standard products 


where reliability replaces probability 


Atlanta, Ga. e Dallas, Tex. e San Diego, Calif. e Seattle, Wash. e Tuckahoe, N.Y. e Wichita, Kans. 
IN EUROPE: Elektro-Metall Export G.m.b.H., Diisseldorf, West Germany 





WHO'S WHERE 


In the Front Office 


Dr. Walter S. Baird and Sims McGrath, 
directors of Dynamics Research Corp., 
Stoneham, Mass. Dr. Baird is board chair- 
man of Baird-Atomic, Inc.; McGrath, vice 
chairman of the board and secretary of Lab- 
oratory for Electronics, Inc 

Henry T. Mudd, Los Angeles mining en- 
gineer and businessman, elected a director 
of North American Aviation, Inc., Los 
Angeles, Calif. 

Joseph E. Muckley, economist and West 
Coast executive, elected a vice president of 
Martin Marietta Corp., New York, N.Y. 

Presson S. Shane, vice president of Atlan- 
tic Research Corp., elected a director of 
Pilgrim Helicopter Services, Inc., Washing- 
ton, D.C. Also elected directors were 
Washington attorneys Edward H. Foley, 
Kingdon Gould, Jr., and John D, Lane. 

Harrison Randolph, vice president and 
general manager, Raven Industries, Inc., 
Sioux Falls, $. D. 

Lt. Gen. Roscoe C. Wilson (USAF, ret.), 
president and a director of Allied Research 
Associates, Inc., Boston, Mass. 

Thomas K. Fox, a vice president, Hazel- 
tine Corp., Little Neck, N.Y., and David 
Westermann, a vice president and general 
counsel. 

George F. McCarthy, vice president-cor- 
porate marketing, Bowmar Instrument 
Corp., Fort Wayne, Ind. 

C. Arthur Northrop, controller, Federal 
Systems Division of International Business 
Machines Corp., Rockville, Md. 

The Franklin Institute, Philadelphia, Pa., 
has named Francis L. Jackson the director 
of its Laboratories for Research and Develop- 
ment and an officer of the Institute, suc- 
ceeding Dr. Nicol H. Smith, retired. 





Honors and Elections 


John Mihalic, a vice president of Avco 
Corp. and president of the company’s Nash- 
ville (Tenn.) Division and the Electronics 
and Ordnance Division (Cincinnati), has 
been named Management Man of the Year 
by the National Management Assn. 

George F. Metcalf, General Electric Co.’s 
regional vice president for Washington De- 
fense Activities, has been elected 1962 
chairman of the Guided Missile Council of 
the Aerospace Industries Assn. AIA also 
has announced the clection of James B. Gor- 
don, secretary and general counsel of The 
Bendix Corp., as 1962 chairman of the Pro- 
curement and Finance Committee, and Jo- 
seph Corie, Northrop Corp.’s comptroller 
and Edward Curtis, Douglas Aircraft Co.’s 
director of contracts, as vice chairmen; Wal- 
ter J. Jason, patent director of General Dy- 
namics/Convair, as 1962 chairman of the 
Patent Committee, and Charles Hutchins, 
patent counsel for General Electric Co.’s 
Defense Electronics Division, as vice chair- 
man; Ronald H. Lambka, supervisor of pub- 
lications service for the Aerospace Division 
of Bendix Products, as 1962 chairman of the 
Service Publications Committee, and Arthur 
J. Davidson, chief of service publications for 
the Aerospace Division of The Boeing Co., 
as vice chairman. 


(Continued on page 118) 








INDUSTRY OBSERVER 


> USAF’s Air Proving Ground Center is seeking research and development 
sources with capability for developing new types of warheads for use against 
ballistic missiles. The center also is seeking sources to conduct studies of 
impact effects on special fragments at velocities above 12,000 fps. Both 
efforts apparently are in support of Advanced Research Projects Agency’s 
Project Defender anti-ICBM program. 


> Dassault’s entry in the NATO competition for a V/STOL transport is a 
70,000-Ib. high-wing aircraft with a maximum speed of 400 kt. It would 
utilize Rolls-Royce RB.162s for STOL takeoff within 300 ft. over a stand- 
ard obstacle. Forward propulsion would be achieved by wing-mounted Pratt 


& Whitney JTF-10s. 


> Mercury Mark 2 capsule, which will be used for two-man flights of up to 14 
days, now has a design with a base diame ter a 83 in. Recovery weight would 
be 5,500 to 6,000 Ib. Recovery would be accomplished with a 96-ft. para- 
chute, a cluster of smaller chutes or a glide-sail chute. 


>’ First flight of the Bristol T.188 stainless steel supersonic research aircraft 
(AW Nov. 13, p. 23) will be delayed several weeks. The company attributes 
the delay to minor snags. Flight will be from Filton to the Ministry of Avia- 
tion facility at Boscombe Down, which has longer runways. 


| temporary lunar shelter or base 


> Request for proposals for a study of 
sued last week by USAF’s Aero- 


suitable for use by military personnel wa 
nautical Systems Division. They are due by Dec, 28. Study probably will be 
no larger than a companion study of a manned lunar roving vehicle (AW 
Nov. 13, p. 23). It will originate from the support techniques branch of the 


Flight Accessories Laboratory. 


> Naval Ordnance Laboratory and M. Rosenblatt and Sons, Inc., have 
designed a 350-ft.-long, 16-ft.-dia. unmanned Seagoing Platform for Acoustics 
Research (SPAR). It would be used in the Atlantic and would measure 
speed and intensity of underwater sound at depths to 300 ft., relaying data 
to a tending towship by electrical cable. Office of Naval Research and 
Marine Physical Laboratory of Scripps Institute of Oceanography have 
designed a similar device called Floating Instrument Platform (FLIP) for use 
in the Pacific. It would be manned and allowed to drift with wind and 
currents. Both are financed by Bureau of Weapons through NOL. 


>» Swiss government has purchased an evaluation quantity of Beech KDB-1 
target drones. Contracts for targets and support systems total about $500,000. 


Indications are that this sale, which is the first in Europe, precedes a larger 
Swiss order. West German government also is considering possible purchase 
of KDB-1s. 


> Army Aviation Board has given top priority to the problem of refueling 
helicopters and fixed-wing aircraft rapidly in tactical situations. Top officers 
were scheduled to meet last week to draft requirements for a mobile system, 
preferably a standard one, that would refuel helicopters at many times the 
rate achieved now with gasoline trucks. 


> Army expects to ask soon for proposals for studies on the feasibility of 
making aircraft less detectable by surveillance radar through application 
of radar echo absorbing material or other techniques. 


> U.S. and Germany have completed negotiations for location of a Relay 
active communications satellite station in Weilheim, near Munich. German 
post office will manage construction, which is due to be completed late next 
year in time for launching of the second Relay. 


> Avco’s Lycoming Division expects its 153-L-7 turboprop engine, an ad- 
vanced version of the T53-L-3 used to power the Grumman AO-1 Mohawk, 
will develop 1,150 shp. on takeoff and pass production qualification tests 
next year. Infrared surveillance equipment installed on later series Mohawks 
resulted in Army’s need for a more powerful engine. The T53-L-3 is rated 


at 960 shp. 
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Atmospheric Skin Diver...1980 Style 


;_ honeycomb panels of HAYNEs alloy No. 25 may 

form the “‘skin’’ of a rocket-propelled space glider, predicts a major 
aircraft company. Already successfully tested, these panels are 
designed to withstand the terrific temperatures generated as the 
glider dives back into the earth’s atmosphere. 

To safeguard the plane’s 30 passengers and crew from this blazing 
re-entry heat, its whole skin, except for leading edges and tail surfaces, 
will be made of the HAyYNEs alloy No. 25 panels. Beneath these, a 
layer of thermal insulation. And liquid circulating through inner walls 
and airframe will lose excess heat to water to be expended as steam. 
Research indicates that a “‘skin” of this basic type is highly 

practical. And it seems certain that many other tough, heat- and 
erosion-resistant HayNEs alloys—some already proved at 


9 mt : 

2,000 deg. F. and above—will also be aboard. Heigtnsinn Givens demliheeedl enkidealion of 

Whether investment- or sand-cast, rolled, wrought, vacuum — oa with yd se sag yeh 
. , » ett panel made of Hayngs alloy No. 25, design 

melted or air melted, there’s a HAYNEs high-temperature alloy > waahabaael babeak heuek of so-ouiet. 


to meet your needs. 


Address inquiries to Haynes Stellite Company, 270 Park Avenue, New York 17, N. Y. 


-_ cea) i i 
AaLLowys 
HAYNES STELLITE COMPANY 


Division of Union Carbide Corporation 
Kokomo, Indiana 


“Haynes” and “Union Carbide” are registered trade-marks of Union Carbide Corporation 








Final Golovin Report 


New Comsat Policy 


Switch for Hayward 


Pace Prediction 
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Washington Roundup 


The Golovin Committee made its final report on large launch vehicles to Defense 
Secretary Robert McNamara on Dec. 4 and National Aeronautics and Space Adminis- 
tration Chief James Webb on Dec. 5, after staying in session several days longer than 
planned in order to agree on the configuration of the Titan 3. Martin Marietta, Titan’s 
builder, talked to the committee for a day and a half. The conclusion is that Titan 3 
should be a Titan 2 with two 120-in. solid motors strapped to the sides. (See p. 26.) 
This is the vehicle NASA wants for the Mercury Mark 2 flights. 

All the Golovin recommendations hinge on the Fiscal 1963 budget and NASA 
and Defense have agreed on “fall-back stands’—alternative programs in case not all 
the money requested is approved. Consensus was that both agencies should hold out 
for the Saturn C-4. Both agencies also want the Nova, but the C-4 and the rendezvous 


method for reaching the moon are the primary concern. 


Source selection board will brief NASA Administrator Webb, Dec. 14, on the 
competition to build the Saturn $-1B booster. This will be the last of the series of 
three major contracts to be awarded this year. Others were the Saturn S-1 and Apollo. 

Meanwhile, work on the Saturn S-2 stage by North American Aviation is awaiting 
precise definition of the C-4 vehicle. Crucial point is the diameter of the booster. The 
S-2 will be used as the second stage of C4 


National Aeronautics and Space Council is expected to resolve shortly the inter- 
agency differences over how broad the ownership base should be in a-commercial com- 
munications satellite svstem. A recommendation already submitted to President Ken- 
nedy is expected to open ownership to other interests than the communications common 
carriers." Federal Communication Commission’s ad hoc committee had recommended 
limiting it to the carriers. The council’s plan probably will require new legislation and 
recommend provisions intended to discourage small private investors with get-rich- 
quick ideas. 

Draft report of a study of the extent to which scientists are leaving the govern- 
ment, and why scientists prefer to stay or leave, is being circulated. among interested 
agencies for comment. It was conducted by Dr. Allen V. Astin, director of the 
National Bureau of Standards. 


Budget Bureau’s report on government contracting procedures with non-profit 
corporations and their impact on tne government's ability to attract and hold scien- 
tists (AW Dec. 4, p. 31), now is not expected to be ready until early February. President 
Kennedy had asked that it be ready by Dec. 1. 


Vice Adm. John T. Hayward, deputy chief of naval operations for development, 
has been granted his request for the rear admiral’s sea command that he skipped when 
he was promoted into his present job. He will become commander of an attack carrier 
division next March, probably in the Atlantic, and drop to the lower rank. Precedent 
for such a move was set by Adm. George W. Anderson, now chief of naval operations, 
who left the vice admiral’s job of deputy commander-in-chief of the Pacific Fleet to 
take a carrier division. A similar decision is faced by Vice Adm. William F. Raborn, 
head of the Polaris project, who was promoted in his present position. 


Defense Department soon will solicit industry comment ‘on proposed new procute- 
ment regulations designed to broaden the use of incentive contracts (AW Nov. 20, 
p. 26). Procurement officials feel industry should have about a month to comment 


before the rules take effect. 


Despite denials, watch for Frank Pace, Jr., to leave his post of chairman and chief 
executive officer of General Dynamics Corp. by next spring. Henry Crown, who became 
a major General Dynamics stockholder as a result of General Dynamics’ mergey with 
Material Service Corp., has been playing a key role in seeking a new chairman since 
late summer. Crown heads a special executive committee of directors named last 
August. Earl D. Johnson, General Dynamics president who is now based in San Diego, 
Calif., may remain with the corporation. 


Air Force Missile Development Center and Army Missile Test Center would like 
to see the U. S. make White Sands Missile Range in New Mexico the National Aero- 
space Landing Site for recovery of re-entry vehicles. They cite physical advantages and 
experience with 12,000 drone and missile flights in the past 15 years. 


Secretary McNamara has asked the services for so many one- and two-page comments 
on the changes he has made in their budget requests that the reports are being called 
“snowflakes.” By late last week there were more than 600 of them and McNamara 


had read them all. 
—Washington Staff 
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New Defense Request to Total $51 Billion 


Fiscal 1963 budget breakdown to give $21 billion to 
USAF, $15 billion to Navy, $13 billion to Army. 


By Larry Booda 


Washington—Kennedy Administration will ask Congress next month for 
$51 billion in new obligational authority for the Defense Department in 
Fiscal 1963. It will be divided this way—Air Force, $21 billion; Navy, $15 
billion; Army, $13 billion, and Office of the Secretary of Defense, $2.1 billion. 
inal decisions on programs were being hammered out late last week. 

New obligational authority voted by Congress for Fiscal 1962, after the 
Kennedy Administration had modified the original Eisenhower requests and 
Congress had modified the Kennedy requests, was $18.8 billion for Air Force, 
$14.5 billion for Navy, $11.8 billion for Army and $1.3] billion for the Secre- 


tary of Defense (AW Aug. 14, p. 30) 
I:xpenditures for the current fiscal 
vear are expected to reach $47 billion 


and exceed $50 billion for each of the 


succeeding five years. It was indicated 
the Administration had ordered a delay 
in obligating funds for the increase in 
forces this calendar year so that the 
resulting expenditures will be delayed 
until Fiscal 1963 and not increase the 
expected Fiscal 1962 deficit. 


time items for the Army’s Nike Zeus 
anti-missile missile are included. Re- 
cent successful test firings of the missile 
are belicved to have influenced the 
decision. 

e No increase in funds for the Strategic 
Air Command is requested. Almost all 
the increase in the Air Force budget 
would go into tactical forces. This in- 
cludes $500 million for conventional 


aircraft armament. 

e Medium-range ballistic missile devel- 
opment funds are included as an Air 
Force program. Army participation will 


Highlights of the $51 billion budget 
request figure. which does not include 
mutual security. are: 
eFunds for production of long lcad- 





120-in. Rocket Proposal Requests Imminent 


Issuance of requests for proposals by Air Force to solid-propellant motor manu- 
facturers for development of the 120-in.-dia. rocket, now known as Program 624, 
is not expected to be delayed beyond this week. Probably not more than one month 
will be allowed tor submission of proposals. 

Altering previous plans, Air Force now intends to: 
© Award a single contract instead of supporting dual, parallel efforts. 
© Develop the 120-in.-dia. solid-propellant motors within the framework of the 
Titan 3 project (Titan 2 with two 120-in. units attached to the base of the first 
stage) instead of designating the motors as government-furnished equipment. Prime 
reason behind this is that Air Force probably feels that this specific requirement 
would commit the development more firmly. Another reason is that, minus the 
critical areas which are to be investigated under applied research contracts from 
Edwards AFB, it is felt that one contractor could efficiently handle development 
of the 120-in.-dia. motor. 

Negotiations for this applied research (AW Nov. 27, p. 25) already have been 
completed by United Technology Corp., Aerojet-General and Lockheed Propulsion 
Co. with the 6593rd Test Group (development) at Edwards AFB, under Air Force 
Systems Command’s Space Systems Division. Each of these contracts will be for 
approximately $2 million and will furnish critical data on nozzle material and 
fabrication, thrust vector control by fluid injection, and ignition, in support of the 
basic Air Force development contract for the 120-in.-dia. motor. 

‘These applied research contracts are, in effect, parallel efforts similar to Air Force 
practice initially used for Minuteman ICBM motor development, and will be 
funded by Edwards from a $13.6-million allotment. Some of the remaining funds 
probably will be used to cover additional research expected to stretch the state of 
the art in the same critical areas—nozzles, thrust vector control and ignition. 

Conjecture is being offered in official circles that initial development for the 
156-in. and the 240-in. dia. solid-propellant rockets also may be kicked off with 
Fiscal 1962 funds. However, industry observers feel that these developments, pro- 
jected for utilization in National Acronautics and Space Administration programs, 
are not likely, and that immediate emphasis will be placed on development of the 
120-in.-dia. motor. 











be encouraged because of its experience 
in developing heavy vehicles for, mobile 
missiles. 

Until this action, use of a growth ver- 

sion of Army’s Pershing missile had 
been urged for the MRBM_ mission. 
But the roles and missions assigned by 
the Defense Department limit the 
Army’s sphere to 100 mi. beyond a 
front. This would place a range limit 
of about 200 mi. on the Pershing. The 
MRBM will go beyond that to where 
the intermediate range ballistic missiles 
take over, or about 1,000 mi. It would 
be more economical than the IRBM 
and would be far more mobile. 
e New funds for USAF’s Dyna-Soar 
boost-glider will be less than the $100 
million asked for Fiscal 1962. This was 
still a subject of controversy late last 
week. 

Secretary of Defense Robert S. Mc- 

Namara said last month that an extra 
$85.8 million voted by Congress for 
Dyna-Soar would not be spent, and said 
he considered the current level of fund- 
ing to be sufficient. A recent Defense 
policy directive states: ‘Technical feasi- 
bility shall not be considered as a justi- 
fication for weapon system or cquip- 
ment development. Only weapon. sys- 
tems and major equipments which fulfill 
clearly recognized military needs shall 
be approved by the Director of Defense 
Research and Engineering.” 
e Ballistic missiles remain high on the 
priority list. Sharpest increase is for the 
USAF Minuteman solid _ propellant 
ICBM, which will be funded with $2.1 
billion. Navy’s Polaris submarine- 
launched ballistic missile will remain 
highly funded with $2 billion. 

Funds for Titan will drop to about 
$600 million from the current $1.3 bil- 
lion. Mobile Minuteman request is for 
$270 million. Request for the Skybolt 
air-launched ballistic missile is $325 
million. 

e Modest funding is requested for con- 
cepts of manned satellite stations and 
offensive space systems, but funding for 
projects such as USAF’s Samos recon- 
naissance satellite and Midas infrared 
missile detection satellite, © Army’s 
ANNA geodetic satellite, and Navy’s 
Transit navigational satellite is substan- 
tial. Amount of funds for Army’s Ad- 
vent communications satellite was still 


ain doubt. 


e Funds are asked for a conventionally 
powered Navy aircraft carrier. This item 
is considered a politically sensitive one 
and could be eliminated during the next 
session of Congress as a compromise 
move. Consideration was given to the 
opinions of many congressmen that such 
a ship should be nuclear powered if 
built at all. 

e McDonnell F4H jet fighter is in- 
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cluded as an Air Force buy for use by 
the Tactical Air Command for recon- 
naissance, air superiority, interdiction 
and troop support. Fewer Republic F- 
105’s will be bought. North American 
twin-jet A3J medium bomber will also 
join the Air Force inventory serving as a 
reconnaissance aircraft in place of the 
Republic RF-105. Another pending cie- 
cision may result in purchase of the 
F4H as an air defense fighter for use 
by the Air Defense Command in place 
of the Convair F-106. Although the 
Douglas A4D was expected earlier to 
be part of the Air Force buy, it is not 
included in the new requests. 

Late last week the actual new money 
figure for Fiscal 1963 was less than $51 
billion, but last minute changes were 
expected to increase it to that amount. 

When general figures were set by the 
Administration originally, the Bureau 


of the Budget suggested that $48.5 
billion be the target for Defense De- 
partment. Increases have been due prin- 
cipally to the international situation 
and to some extent a desire to boost 
the economy of depressed areas. 

Most radical increase in funding will 
be for the Office of the Secretary of 
Defense. New money for Fiscal 1962 
was $1.3 billion. The new $2.1 billion 
figure indicates the broadened influence 
the civilian hierarchy, which now 
has budgeting responsibilities for the 
Defense Intelligence Agency, Defense 
Supply Agency, Defense Communica- 
tions Agency, Defense Atomic Support 
Agency, the U. S. Strike Command and 
Civil Defense. 

In the past the Air Force has budg- 
eted negligible amounts for purchase 
and development of non-nuclear air- 
craft armament. The new $500-million 


figure for this class of weapons will 
provide a stockpile for use with F-105’s 
and North American F-100’s and with 
the F4H’s. In order to augment the 
close troop support mission with these 
weapons in the near future, the Air 
Force is reported ready to use the Re- 
public F-84 instead of buying the A4D. 

Army manpower is set at 950,000 
with the proviso that if the interna- 
tional situation worsens, supplemental 
requests will be submitted. Army origi- 
nally requested 1,000,000 men. Air 
Force strength will be 848,000; Navy 
640,000 and the Marine Corps 190,000. 

Army aviation buy will include the 
Beech L-23F twin-engine transport, the 
Hiller H-12E and H-23D helicopters, the 
de Havilland AC-1 Caribou twin-engine 
STOL transport and the Grumman 
AO-1 Mohawk twin-turboprop recon- 
naissance aircraft. 


Industry Fights Planned Patent Changes 


By Katherine Johnsen 


Washington—Acrospace and _ elec- 
tronics manufacturers last week pro- 
tested proposed changes in Defense De- 
partment patent rights regulations as 
“severe,” “unjust,” and “further chip- 
ping away at the private enterprise 
system.” The changes are to go into 
effect Feb. 1. 

The Aerospace Industries Assn. and 
Electronic Industries Assn. filed state- 
ments with the department urging re- 
consideration. 

Under the major proposed change, 
the U.S. government would assume 
tights to sub-license to European gov- 
ernments for NATO production. This 
would eliminate or sharply reduce the 
present practice of direct agreements 
between U.S. firms and foreign gov- 
ernments and firms, which have yielded 
U.S. industries millions of dollars for 
licenses and other technical assistance. 
A Defense spokesman told AviATION 
Week that one U.S. company earned 
$8 million from technical assistance on 
the European production of the Hawk 
anti-aircraft missile. 


Aid to NATO 


Defense Department views the 
change as essential to assure that Euro- 
pean nations, now paying for their own 
arms production, will freely utilize ad- 
vanced U.S. technology to strengthen 
NATO military power. 

EIA’s statement was drafted by EI- 
mer J. Gorn, chairman of the EIA 
patents and copyrights committee and 
associate general counsel of Raytheon 
Co. It said: 

“No responsible organization or indi- 
vidual in this country would contend 
that any private interest should be able 


to frustrate a decision by the U.S. gov- 
ernment to place U.S. advanced type 
weapons in the hands of our foreign 
friends and to grant them such patent 
rights as they may need to produce 
such weapons. However, to compel the 
U.S. originator of such weapons to 
donate his rights, and to deny him 
any right to obtain fair and equitable 
pavment for such rights, would be un- 
just.” 

AIA pointed out that U.S. govern- 
ment sub-licensing to foreign govern- 
ments would also nullify or “capriciously 
interfere” with licenses already granted 
by U.S. firms. 

Defense Department may extend sub- 
licensing to Japan or other non-Euro- 
pean friendly nations, but there are no 
firm plans to do so at present. 

The proposal to sub-license to NATO 
nations would be the second major as- 
sumption of sub-license rights by De- 
fense, which traditionally has followed 
a policy of requiring onlv non-transfer- 
able licenses for government use under 
its research and development contracts. 
The first—requested by the White 
House—gives the department the right 
to sub-license any inventions in the 
space field to private enterprise in the 
communications satellite program (AW 
Nov. 20, p. 28). 

The department views this action, 
intended to assure that all government 
knowledge in the space field will be 
available to private management of a 
communications satellite system, as 
voiding one strong argument used by 
advocates of government ownership. 

Industry, though, is worried that De- 
fense Department’s authority to sub- 
license to commercial enterprise in the 
communications satellite field will be 
extended to the space field generally 
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and then will extend to other areas. 

EIA told Defense that it is deeply 
concerned with “the sweeping nature 
ind far-reaching effects” of the sub- 
licensing provision in all space-related 
contracts and that the impact on elec- 
tronics firms could be very severe.” 

When the patent rights of firms are 
taken away by government sub-licens- 
ing, the firms should be compensated 
just 1 property owner whose prop- 
erty is seized for public purposes, EIA 
sald 

“It is only this traditional form of 
protection which has prevented over- 
zeal public officials from seizing 
large quantities of private property for 
public use where such seizure was not 
really justified,” EIA commented. “We 
bel the same principle should be 
followed in . . . the expansion of the 
patent rights . . .” 


Defense Department Aim 


Defense Department’s political strat- 
egy on patents is directed at averting 
any legislation at all. The department 
has decided its patent policies by regula- 
tion under a general law enacted in 
1926, and it much prefers this free- 
dom to determine its own policies. 

The department is confronted with 
the fact that all legislation with patent 
provisions passed by Congress over the 
past two years has stipulated govern- 
ment title to all inventions, giving a 
contractor no title rights unless the 
rights are waived by the government. 
This provision, sponsored by Sen. Rus- 
sell Long (D.-La.), was included in the 
Coal Research Act of last year, the 
Saline Water Conversion Act and the 
Arms Control and Disarmament Act 
passed this year, and the Marine Sci- 
ences and Research Act passed by the 
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Rae: 


Turboprop Executive Airplane Near Mockup Stage 


Beech 


Beech’s twin-engine, turboprop executive transport is near the full-scale mockup stage after completing wind tunnel tests. Aircraft, 
shown above in model form, will weigh approximately 12,500 Ib. and will cruise at 300 mph. at 25,000 ft. French Turbomeca Bastan 


4+ engine currently is leading contender to power the aircraft, but no firm choice has 
Target cost is approximately $400,000 or $500,000 with 


bonded honeycomb materials. 


Senate and now pending in the House. 

EIA’s Board of Directors, at its meet- 
ing last month, expressed alarm over 
the Long provision. In its statement 
last week to Defense, EIA said that the 
association “is aware of the pressures 
and burdens which certain members of 
Congress have been imposing on the 


Department of Defense to justify [its 


policies . . . we recognize that the de- 
partment has done an outstanding job 
of developing these policies so as to be 
fair both to the coutractor and to the 
government. The department should 
not be left alone to justify those policies 
which recognize certain rights in the 
contractor and this association stands 
ready to assist you in any way in ex- 
plaining and justifying such policies to 
Congress.” 

Defense Department’s first step to- 
ward bringing its patent policy in line 
with at least one expression of con- 
gressional policy was taken in January. 
The department modified its practice 
of automatically letting title to inven- 
tions go to the contractor, and reviewing 
only a license. 

The department now reviews con- 
tracts under a set of criteria to deter- 
mine whether it should assume title. 
This policy coincides with legislation 
amending the patent provisions of the 
National Aeronautics and Space Act 
which was passed by the House in 
1959, but killed in the Senate. 

Support for a change in the patent 
law which gives National Aeronautics 
and Space Administration title to all 
space inventions has steadily dwindled 
over the past two years. 

Defense maintains that in practice, 
its patent policies are no more liberal 
to the contractor than those of NASA, 
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since NASA waives its right to title in 
95% of the cases. Industry’s apprehen- 
sion is that NASA may not always be 
so liberal in waiving its nights. 

The Defense Department proposes to 
put into effect Feb. 1 two other changes 
in licensing: 

e Eliminate the “no competition” pro- 
vision which bars Defense from using 
its royalty-free license to compete with 
private enterprise. Defense considered 
the elimination “purely technical,” since 
the department does not intend to go 
into competition with private industry. 

In addition, Defense said, the provi- 

sion “is a definite liability in that it 
requires an explanation to Congress 
from time to time and there is no good 
operational explanation as to why it 
serves any useful government purpose.” 
AIA and EIA urged retention of what 
they called ‘this safeguard against com- 
petition from the government.” 
e Eliminate provisions under which 
prime contractors may now obtain time 
extensions and price increases due to 
difficulties in negotiating government- 
required patent provisions with subcon- 
tractors. 

Defense Department stated that the 
procurement personnel of the three 
military departments were in complete 
agreement that these provisions had led 
contractors to request such price and 
performance relief “without just cause 
ot adequate effort.” 

AIA and EIA called for a less drastic 
solution. “To preclude all legitimate 
requests for delivery extensions and 
price increases because of the misbe- 
havior of a few seems to be a very 
radical and unwarranted solution of the 
problem,” EIA declared. 

EIA called the generality of Defense 


been made. Aircraft probably will utilize 
complete electronics, including radar. 


Department’s criticism of industry “‘par- 
ticularly disturbing,” and said that the 
association ‘‘cannot believe that any sub- 
stantial number of contractors were 
abusing their contract rights. . . .” 


New Altitude Record 
Is Claimed for F4H 


Navy claimed a new world’s record 
for horizontal flight at sustained altitude 
Dec. 5 when a F4H Phantom 2 jet 
fighter flew 1,400 mph. at 66,443.3 ft. 
Cdr. George W. Ellis flew the aircraft 
over the California desert near Edwards 
AFB. 

The claim has been filed through the 
National Aeronautic Assn. with the 
Federation Aeronautique Internationale 
in Paris, the international governing 
body for aviation records. FAI rules for 
such altitude records require the aircraft 
to leave the 15 to 25 km. course flying 
at least as fast and as high as when it 
entered the course. A record of 55,- 
300.95 ft. was claimed Nov. 12, 1961, 
by Jacqueline Cochran—first pilot to 
claim a record in this new category. 

Navy has also claimed a Sikorsky 
HSS-2 anti-submarine helicopter set 
three closed-circuit world speed records 
on a course along the shore of Long 
Island Sound between Milford and 
Westbrook, Conn. The claims are: 
¢ Closed 100-km. course—182.8 mph. 
Existing record of 174.897 mph. was 
also set by an HSS-2 in May, 1961. 

e Closed 500-km. course—179.5 mph. 
Record of 148.449 mph. held by a Bell 
HU-1 was set in July, 1960. 

¢ Closed 1,000-km. course—175.3 mph. 
Existing record was set by a Sikorsky 
H-34 in July, 1956. 
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USAF Studies Army’s Space Capabilities 


By George C. Wilson 


Washington—New military space al- 
liance may emerge from an all-day meet- 
ing in Huntsville, Ala., this week when 
the Army briefs top Air Force officials 
on what it could do in space if the serv- 
ices were given a bigger role to play. 

Current plans for the Dec. 14 meet- 
ing do not include the Navy. Air Force 
officials slated to attend the meeting 
include Gen. B. A. Schriever, com- 
mander of the Air Force Systems Com- 
mand, which handles most of the space 
research and development done by the 
military. Gen. Schriever has been argu- 
ing for a much larger military space 
program and may decide to combine 
efforts with the Army. 

Other Air Force officials scheduled to 
attend include Lt. Gen. Howell M. 
Estes, Systems Command deputy for 
aerospace systems, and Maj. Gen. 
Osmond J. Ritland, commander of 
AFSC’s Space Systems Division (AW 
Sept. 25, p. 89). An Army spokesman 
said Gen. Estes asked for the briefing. 

Maj. Gen. August Schomburg, head 
of the Army Ordnance Missile Com- 
mand, will be chairman of the meet- 
ing. He aroused USAF interest in 
the Army’s capabilities during the re- 
cent Air Force Scientific Advisory 
Board meeting by listing his service’s 
actual and potential accomplishments 
in space (AW Dec. 4, p. 25). 

At that same meeting, Gen. Schom- 
burg distributed a 202-page report en- 
titled “U.S. Army Capabilities in the 
Space Age.”” The report was authorized 
by former Army Chief of Staff Maxwell 
Taylor and completed in June, 1959. 
Maj. Gen. John B. Medaris who has 
since retired as AOMC commander, 
Wernher von Braun and Dr. Ernst 
Stuhlinger directed the report’s prepa- 
ration. 

Although the report is more than two 
years old, it will serve as the foundation 
for the Army’s presentation to the Air 
Force. The report was written when 
the Army still had its missile develop- 
ment team, headed by von Braun, and 
Jet Propulsion Laboratory. Both are 
now under the National Aeronautics 
and Space Administration. Even so, 
Army officials consider many of the re- 
port’s conclusions still valid and will 
repeat them at the briefing. 

The report is not secret but has never 
been released to the public. Its intro- 
ductory chapter asks for recognition and 
utilization of Army space capabilities 
in these terms: “The magnitude of our 
dual dependence on technology for both 
military and peaceful purposes demands 
economy in the expenditure of our 
national effort. To effect that economy, 


national space programs must take ad- 
vantage of all available resources, par- 
ticularly those which have demon- 
strated their capability and which offer 
even greater potential.” 

After listing the space accomplish- 
ments of the Army’s technical services 
—chemical, engineer, medical, ordnance, 
quartermaster, signal and transportation 
corps—the report concludes that those 
services should be used in the U. S. 
space program. Leaders in each of those 
services will update the accomplish- 
ments at the upcoming meeting. 

Here are the major arguments con- 
tained in the report and expected to be 
repeated at Huntsville: 

e Chemical Corps, because of its ex- 
perience, “can provide the answers to 
many problems which will arise as man 
reaches into space,” specifically in such 
fields as measuring beta and gamma 
rays and analyzing the physical and 
chemical properties of planetary sut 
faces. The corps also cited its work in 
determining the effects of nuclear weap- 
ons. 

e Engineer Corps’ “existing facilities 
and body of trained engineers and sci- 
entists are capable of handling many 
space projects in-house or by contract 
and are also capable of expanding to 
meet more complex requirements.” Th¢ 
report said the Army Map Service 
which is now mapping the moon, could 
also map the planets. The Engineer 
Corps also has had considerable experi- 
ence in developing compact nuclear 
reactors. 

e “Army Medical Service experience 
and capability in problems of closed 
space, such as submarines, in accelera- 
tion and deceleration, and in variations 
in atmospheric pressure and composi 
tion, have been small compared to that 
of the medical services of the Navy and 
the Air Force. On the other hand, Army 
experience and capability in the field of 
infectious disease, environmental stress, 





Zeus Third Stage Tested 

The “jet-head” solid propellant third 
stage of Army-Western Electric-Doug- 
las Nike Zeus anti-[CBM has been flight- 
tested for the first time at White Sands 
Missile Range, N.M. Army called the 
three-stage test a success. Test objectives 
were limited by the size of the White 
Sands range. Full range tests including 
jet-head operation (AW Nov. 27, p. 29) 
are scheduled soon at Pt. Mugu, Calif., 
with the support of the Pacific Missile 
Range. The jet-head motor fires through 
nozzles in fin trailing edges to provide 
final stage propulsion and jet reaction 
control power at high altitudes. 
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nutrition, metabolism, physiology and 
psychology have been exceedingly exten- 
sive. Much of this broad experience 
and capability is directly related to so- 
lution of space problems. . . . The Army 
Medical Service is prepared to provide 
the required medical service, in terms 
of research to meet problems now 
known and those as yet not identified 
with space travel and operations. It is 
concluded that the Army Medical Serv- 
ice can contribute significantly to solu- 
tion of the biomedical aspects of space 
exploration.” 
e Ordnance Corps projects in the mis- 
sile and space field “have demonstrated 
Ordnance’s immediate, reliable response 
to the urgent demands of national space 
programs.” The report cited the corps’ 
success with the Corporal, Nike Ajax, 
Nike Hercules, Honest John, Little 
John, Redstone and Jupiter missiles; E'x- 
plorer satellites, and the Saturn and 
Juno programs. “Ordnance’s in- 
tegrated research, development, produc- 
m and support activities give its man- 
igerial elements an unrivaled skill in 
technical judgment. This is the unique 
nd proven skill of ordnance,” the re- 
port said. The Army Ordnance Missile 
Command would like to conduct re- 
earch in such areas as terminal guid- 
ince and control; anti-satellite defense, 
including a defensive satellite; iono- 
sphere investigation; “a comprehensive 
program to cover all aspects of ballistic 
missile defense,” and an investigation 
‘f advanced solid propellants. 
e “Quartermaster Corps is confident 
that through food, clothing, personal 
equipment and supply procedures it can 
continue to maintain man’s operational 
efficiency unimpaired wherever it proves 
feasible to send him in space.” The 
report said the corps could develop algal 
ind hydroponic systems for food pro- 
duction and oxygen regeneration. 
e “Signal Corps has the capability and 
the facilities to plan, design, develop, 
purchase, manufacture, install, maintain 
ind operate communications systems 
f any degree of complication and ex- 
tent, and to perform the necessary re- 
earch support.” 
e “Transportation Corps, with its un- 
equalled ability in cargo and personnel 
movement and control, with its pioneer- 
ing in special operations in extreme en- 
vironments, and with its umique capa- 
bility in research and development of 
ff-road vehicles for use in these en- 
vironments, is admirably suited to assist 
the national space program. Transpor- 
tation Corps participation would bene- 
fit the nation in this effort, as it is the 
nly military agency in the Department 
of Defense which is exclusively oriented 
to transportation problems.” 


29 





Army Plans Hummingbird Tests in 1962 


Augmented ejector-type turbojet pro- 
pulsion system, aimed at providing max- 
imum simplicity for ease of operation 
and maintenance in the field, character- 
izes the Model 330 Hummingbird 
vertical takeoff and landing vehicles. 

Lockheed-Marietta is building the 
vehicles for evaluation by the U. S. 
Amy in 1962 (AW Oct. 16, p. 88). 

Dual-purpose pair of Pratt & Whit- 
ney JT12-A3 turbojet powerplants also 
provide conventional propulsion, follow- 
ing transition from takeoff, with high- 
speed capability estimated as having a 
potential of well over Mach 0.68. 

Initially, two experimental research 
aircraft, identical in external and aero- 
dynamic configuration to the proposed 
operational Army surveillance sensory 
equipment platforms, will be flight 


tested. Based on a Lockheed-Marietta 
master planning schedule, the first test 
vehicle would take nine months from 
go-ahead to rollout, the second would 
follow approximately two months later. 
One plan shows these occurring in 
March and May, 1962, respectively, 
with first flight, following extensive 
ground trials, possible in June. Flight 
test period could be concluded in early 
September, 1962, the company esti- 
mated. 

Lockheed-Marietta’s | Hummingbird 
seats two, side-by-side, with ejection 
seats permitting escape at speeds of up 
to 450 kt. Engineering test data and 
other equipment would be located in 
nose and rear compartments. 

The P&W JT12s are located over 
each wing root, with the main ejector 
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ARMY-LOCKHEED Hummingbird VTOL aircraft is powered by two Pratt & Whitney 


JT12-A3 turbojets (3,000 Ib. thrust). 


Ejector ducts for vertical lift are in upper portion 


of fuselage center and are covered by fairings shown in open (VTOL) position below. 














ducts for vertical takeoff and landing 
located in the upper portion of the cen- 
ter fuselage. The ejector thrust line is 
directed rearward at an angle of 12 deg. 
from the fuselage vertical reference line. 
This angling is planned to provide a 
minimum time for flight transition. 

Total fuel capacity of approximately 
260 gal. is in the mid fuselage under the 
main ejector ducts and between the 
ejector mixing sections. 

Propulsion system basically consists 
of diverter valves to direct the exhaust 
gases aft for conventional flight, or into 
the main ejector ducts for the VTOL 
condition. The main ejector ducts run 
fore and aft on the airplane center line, 
feeding a series of transverse ducts 
which direct the gases down into ejector 
mixing sections for vertical thrust. With 
each engine supplying alternate banks 
of nozzles, there would be no tendency 
for the airplane to pitch or roll if the 
turbojets should operate at asymmet- 
rical power levels, or even if there should 
be failure of a powerplant, Lockheed 
said. 

Control of the aircraft during VTOL 
flight is provided by reaction jets. En- 
gine compressor bleed air supplies thrust 
to roll control nozzles at each wing tip, 
engine exhaust gas bleed-off is directed 
to nozzles at the nose and aft end of the 
aircraft, vaw control is handled by rota- 
tion of aerodynamic vanes in the pitch 
nozzles. 

In operation, the sequence briefly 
would be as follows: 

e For takeoff, the two-position nose 
landing gear is extended hydraulically to 
incline the Hummingbird 12 deg., thus 
positioning the rearward-inclined thrust 
component directly downward. After 
takeoff, the nose is tilted downward to 
provide horizontal thrust from the 
ejectors. At a forward flight speed of 
approximately 80 kt., one of the JT12s 
is shifted to forward thrust and the air- 
plane is nosed upward to a point where 
wing lift is approximately half the air- 
plane’s weight. Acceleration is con- 
tinued until the wing is sustaining the 
aircraft’s entire weight. Thrust of the 
other engine is then directed full aft 
for maximum forward thrust, or that 
powerplant is shut down for economical 
cruise. The ejector doors are closed, 
making the transition complete. 

¢ For landing, both engines are brought 
to idle power and thrust is shifted down- 
ward. As the forward speed of the air- 
craft decreases, power is increased to 
maintain altitude. 

In considering the problem of ground 
blast effects of the downward ejecting 
VTOL propulsion system, Lockheed en- 
gineers said that the mixing of secondary 
air with the primary exhaust gases and 
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Hummingbird 330 


Dimensions 


Wingspan 
Wing area 
Horizontal tail span 10 ft. 10 in. 
Over-all length ............ 32 ft. 8 in. 


Weight Summary 


Empennage 

Fuselage .. . 

Landing gear 

Nacelle 

Propulsion 

Instruments ... 

Controls 

MUNN Ss 5 ov ores ae Spine Wainy 527 Ib. 
Hydraulics 

Furnishings 

| eee er , 

REE SS Oe 200 Ib.* 
Flight test equipment 300 Ib. 
Trapped fuel and oil 

Equipped weight ~~ worret 

Fuel . re 

Gross weight . sce 200 Ib. 
* Crew weight is s based « on carrying one 
pilot plus the 300 Ib. of flight test equip- 
ment. Operational crew would consist of 
two men. 











the configuration of the outlets 
markedly reduces exhaust velocities and 
also noise levels. Jet temperatures are 
lowered from approximately 1,200F to 
300F and exhaust velocities are lessened 
similarly. A test rig has been hovered 
over various types of surfaces without 
apparent damage to them. Noise levels 
are down 12-15 db. from the levels of 
conventional pure jet engines, Lockheed 
adds. 

As regards ground cushion effects 
of the downward thrust component, 
Lockheed estimates the Hummingbird 
will experience this effect starting at 
approximately 20 ft. off the surface. 

Hummingbird is designed for a cruise 
speed of Mach 0.53, with design dive 
speed selected as Mach 0.68. The air- 
plane is expected to have capabilities 
well over the dive limit speed. 


Sea Level Climb 


Sea level rate of climb at the maxi- 
mum vertical takeoff gross weight of 
7,200 Ib. is close to 4,000 fpm. on one 
engine, according to Lockheed, and is 
estimated at approximately 12,000 fpm. 
on both engines. 

Estimated data on radius and range 
at sea level cruise speeds, depends upon 
the amount of test equipment carried. 
A warm-up and takeoff fuel allowance 
of 1.5 min. at military power and a te- 
serve allowance of 10% of initial fuel 
load is considered. Based on these data 
and a thrust-to-weight ratio of 1.05 at 
vertical takeoff on a sea-level standard 


day condition, with no allowance for 
hover time, the range capability is given 
as 290 naut. mi. at sea level, carrying 
300 Ib. of test equipment. A cor- 
responding radius would be 145 mi., 
considering no mid-point landing. Lock- 
heed estimates that at 15,000 ft. cruise 
altitude, a ferry range of 520 naut. mi. 
can be achieved with 125 Ib. of test 
equipment aboard. 


Conventional Takeoff 


Utilizing conventional takeoff tech- 
niques, the Hummingbird will clear a 
50-ft. obstacle in 2,070 ft., with take 
off roll of 1,530 ft., Lockheed-Marietta 
estimates. For conventional landing, 
with both engines at idle power, flaps 
down, and at a weight of 5,500 Ib., the 
total distance required to clear a 50-ft 
obstacle would be 3,250 ft., with re 
quired ground roll taking 2,120 ft. 

Initial research program on the Hum 
mingbird project included wind tunnel 
models and a flying test rig. Wind tun 
nel testing was done with an 18% scale 
model of the aircraft in the University 
of Marvyland’s low-speed facility in 1959. 
The tests generally confirmed calcu- 
lated characteristics, although the tun 
nel dictated a change to a T-tail. 


Ejector Trials 


Hummingbird test rig was con 
structed following small-scale ejector 
trials. This rig was at first powered by 
two 1,000-Ib. thrust Fairchild J44 turbo- 
jets and was capable of lifting more 
than 2,600 Ib. Pitch and roll control 
nozzles had to be supplied with com 
pressed air through hoses, since the 





Bullpup B Test Set 


First flight demonstration of Navy’s 
Martin Bullpup B is scheduled to be con- 


ducted from Pt. Mugu, Calif., this 
month, using a Douglas A4D as the 
launcher, in qualification tests expected 
to be completed before the end of the 
year. 

Bullpup B_ powerplant is Thiokol 
Chemical Corp.’s Reaction Motors Divi- 
sion YLR62-RM-2 packaged liquid-pro- 
pellant engine using mixed amine fuels 
and inhibited red fuming nitric acid, and 
developing approximately three times the 
thrust and total specific impulse of the 
Bullpup A packaged engine. 

Production of the YLR62-RM-2 en- 
gine tentatively is targeted for spring, 
1962. 

According to a Navy spokesman, the 
Bullpup A powered by Reaction Motor’s 
LR-58-RM-4 packaged engine is the first 
missile released for tactical use fully meet- 
ing storage and operational temperature 
requirements of military standard 210A. 
Bullpup B’s YLR62-RM-2 engine is ex- 
pected to meet the same requirements. 
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J44s were not designed to provide com- 
sor bleed air, which would be used 
for this purpose. 

Conventional stick and rudder pedals 
were used for operating the reaction 
trols and an autopilot was installed 
to augment roll and pitch stability. 
Once test pilots learned to fly the rig, 

satopiine was unnecessary. 
Later in the test rig program, Conti- 
ntal J69 turbojets were fitted to 
monstrate the feasibility of the com- 
plete system and this rig was success- 
operated for a period of more than 


Cars 


Snecma to Develop 
Version of JTF-10 

Paris—French state-owned engine 

ympany, Snecma, is undertaking a de- 

pment program for the Pratt & 
Whitney JTF-10 turbofan engine for 
ntual use in three French aircraft. 

Snecma, in which Pratt & Whitney 

ion of United Aircraft Corp. has 
chly 10% stock interest, plans to 
elop an afterburning unit for the 
|TF-10. This will increase the engine’s 
resent takeoff thrust of roughly 10,000 
to 18,000 Ib. Snecma will designate 
modified engine the TF-106. 
Main French interest in the TF-106 
t centers on its VTOL fighter 
ect, the Dassault Mirage III-V Bal- 
AW Nov. 20, p. 23). First Balzac 
prototype is scheduled ‘to fly next June. 
The aircraft is France’s main entry in 
NATO’s VTOL fighter competition. 
The French Air Ministry also is inter- 
ted in Balzac as a possible national 
roduction program. 

The initial Balzac prototype, smaller 
in size than the projected production 
model, will be powered by eight Rolls- 
Royce RB.108 vertical lift turbojets and 
one Bristol Orpheus turbojet for forward 
flight. A larger production version re- 
portedly will be powered by RB.162 
vertical lift turbojets plus the after- 
burning Pratt & Whitney JTF-10. 

\ second French project design cen- 
tered on the JTF-10 is Dassault’s entry 
in NATO’s V/STOL light transport 
competition. Dassault transport would 
use two JTF-10s, without afterburning, 
for forward flight. The plan here is that 
the light transport, scheduled to carry 
out cargo support missions for the 
VTOL fighter, should be powered by 
the same engines as the fighter. 

A third possible French use for the 
ifterburning JTF-10 is in Dassault’s 
Mirage IV twin-jet bomber. Fifty Mir- 
ige IV bombers are on order for the 
French air force and by installing JTF- 
10s in place of the aircraft’s Snecma 

fterburning Atar 9s, which each deliver 
ibout 13,500 Ib. thrust, the French 
think they would get a substantial in- 
rease in performance, notably in range. 
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Study Urges Less Reliance on Computers 


By Philip J. Klass 


Washington—Important changes in 
concepts and procedures used to de- 
velop semi-automatic command and 
control systems have been  recom- 
mended to the Defense Department 
by an Institute for Defense Analysis 
(IDA) task force. 

The group studied the problem for 
four months at the request of the Di- 
rector of Defense Research & Engi- 
neering. 

The report by the nine-man_ task 
force, headed by Marlin G. Kroger, sug- 
gests that too much emphasis has been 
placed on computers and hardware and 
too little on analysis of the command 
functions which the system is to auto- 
mate and on the role of military per- 
sonnel in the system. 

“Analyzing and understanding the 
information needs of a command, and 
developing an appropriate system 
growth pattern, are much more impor- 
tant to the early and continuing suc 
cess of an automated command infor 
mation system than are such matters 
as the choice of a particular compu 
ter,” the report said. 

The personnel of a military com- 
mand who will use the system are a 
vital element and should be intimately) 
involved in the design and develop- 
ment of the computer-aided command 
information processing system which 
they subsequently will operate, the task 
force said. 

If responsibility for controlling svs 


tem evolution is delegated to an agency 
outside the command, “there is danger 
that the command will depend on auto- 
mated decision aids without realizing 
the extent to which human judgment 
of operational parameters has been 
built into such aids by the outside de- 
veloper,” the report warned. 

Additionally, an outside development 
agency lacks intimate understanding of 
the command itself, its functions and 
problems, which themselves may be 
undergoing continuous rapid change or 
evolution. 

However, this will require a sharp 
increase in the technical capability of 
personnel in operational commands to 
provide the direction and guidance re- 
quired in system “development, the task 
force warned. This capability must be 
acquired within the command line. 
Those outside the command line with 
this technical competence must have 
a “close, two-way working relationship 
with the command at all levels, par- 
ticularly at the top,” the report said. 

The recent Air Force decision that 
Systems Command’s Electronic Systems 
Division would assume increased system 
engineering and management responsi- 
bility on the new Norad Combat Con- 
trol Center (425-L), and future such 
systems, indicates that the Air Force 
already had recognized the need for 
some of the changes recommended in 
the IDA report. User commands have 
had representatives in the USAF Sys- 
tem Project Offices, but officials pri- 
vately concede that increased user com- 


ES 


DSN-3 Drone Undergoes Manned Flight Tests 
First photograph of the Gyrodyne DSN-3 anti-submarine warfare drone helicopter shows 
the vehicle undergoing manned flight test. Airframe is modified to accommodate pilot. The 
DSN-3, powered by a Boeing T50-BO-4 turbine engine rated at 270 shp., will carry two 
homing torpedoes between skids and will operate from destroyers. 
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mand participation is needed in the 
development stages. 

The primary limiting factor in the 
application of automation to command 
systems is not hardware but “software” 
—the state of the art in problem formu- 
lation, analysis, modeling and com- 
mand languages, the IDA group con- 
cluded. Currently available computers, 
which can provide up to 500,000 opera- 
tions per second and 500,000 words of 
high-speed storage, are adequate for 
command system applications. 

The report said there is a lack of 
coordination between individual serv- 
ice automation efforts, and often be- 
tween the services and the unified and 
specified commands, which results in 
technical and functional incompatibili- 
ties between their command systems. 
The task force recommended that im- 
proved means for coordinating such sys- 
tems be established within the Defense 
Department to improve compatibility. 


Standardization Needed 


Although there is need for stand- 
ardization of computer hardware and 
language, the IDA task force cautioned 
against attempts to standardize com- 
mand and control system configura- 
tions because of the “striking differ- 
ences between commands.” 

The report urged the adoption of a 
family of standard modular, general-pur- 
pose machines which can be assembled 
into a wide range of systems. These 
should be developed and improved as 
the state of the art advances and made 
available for off-the-shelf procurement. 

“Only recently has it become appar- 
ent that problems in inter-system and 
intra-system compatibility are mainly 
problems of language,” the task force 
said. The particular language and ter- 
minology used by a command have de- 
veloped through the years for its par- 
ticular type of operations, and usually 
differs from that of another command. 
This has often resulted in failures of 
liaison between commands. 

The introduction of computers has 
aggravated this problem, particularly 
if two or more commands share the 
same command and control system. A 
computer can be programed to under- 
stand a language only if it can be defined 
precisely and clearly. 

At present there are three different 
computer programing languages in use: 
Jovial, devised by System Development 
Corp., is planned for use in most Air 
Force systems, in the Navy Spasur 
(space surveillance) and the Defense 
Department’s Damage Assessment Cen- 
ter (DODDAC); Nelliac, devised by 
Naval Electronics Laboratory, which 
will be used in the Navy Tactical Data 
System and several Army systems. and 
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Kiwi Reactor Tests 

Kiwi-B 1-A test reactor of NASA-AEC 
nuclear rocket Project Rover will resume 
program tests soon if a complete system 
check reveals no reactor damage due to 
a hydrogen explosion in its portable 
shelter on Nov. 7. 

Project scientists at the AEC Nevada 
test site have decided not to make a 
complete internal check of the reactor 
because disassembly of it would delay the 
test program too long. No damage to the 
main part of the reactor is visible. 
Auxiliary pipes and instruments destroyed 
by the blast are now being restored. 

The explosion occurred a few hours 
before a scheduled power run when a 
leaky valve allowed hydrogen to surge 
through the reactor and accumulate 
under the roof of the shed where it ig- 
nited. Nine persons were injured, none 
seriously. No radioactivity was reported. 
AEC officials say equipment checks and 
procedures are being reviewed to prevent 
a recurrence of the accident. 











the CL-2, devised-by Technical Opera 
tions, Inc., for use in Air Force Project 
Omega 

To permit interchange of information 
between all such systems, and to achieve 
a single standard for the future, the IDA 
task force recommended developing a 
new. command program language which 
would be a blending of the three. 

The IDA task force also called for a 
new philosophy of system development 
and operational use which is more evo- 
lutionary than in the past. Instead of 
suddenly introducing a large, complex 
automated command system into a user 
command in a single operation, the sys- 
tem should be designed to permit 
implementation in well-planned easy 
stages. 

Early in the program the user com- 
mand should be given some limited 
computer capability which automates 
one phase of its command functions, 
enabling it to gain experience with the 
new hardware and techniques. Then 
additional functions can be automated 
in time-sequence steps. 

The task force recommends that fund- 
ing and procurement practices should 
recognize that an evolutionary program 
of this sort has no operational cut-over 
date when the system development 
stops and it becomes fully operational. 
At each stage in system growth, it 
should either have unused capacity or 
the ability to be quickly expanded for 
added duties. 

The task force cautioned against 
adopting automation for its own sake. 
“At every stage of evolution, the value of 
improvement through automation 
should outweigh the penalties paid for 
the use of the equipment,” the report 


said. 


Much greater attention should be 
given to the operational capability of 
automated command systems in the 
event that portions of the system are 
destroyed or damaged in an_ initial 
enemy attack, the task force warns. 

Where formerly there has been con- 
siderable emphasis on centralized com- 
mand and control systems—and these 
often are desirable prior to an attack— 
the system must be designed to permit 
decentralized control by local com- 
manders in the event communication 
links are destroyed, the task force said. 

The report also said that automated 
systems must be designed to provide 
greater capability for exercising the sys- 
tem and the command with realistic 
war games. Systems should have built-in 
means for self-evaluation of the results 
of the exercise and for appraising the 
value of design changes in the system. 
Such capability also should include pro- 
visions for introducing failures and per- 
formance degradation in the system, to 
simulate after-attack operating condi- 
tions. 


Navy Plans Increase 
In Micro-Electronics 

Washington—Sharp _ increase in 
Navy’s micro-electronics research -and 
development effort has been recom- 
mended by its Panel on Micro-Elec- 
tronics, representing all of the Navv’s 
major bureaus and agencies. 

The panel recommended that primary 
emphasis be placed on thin-film tech- 
niques, particularly those which show 
promise of producing active (amplify- 
ing) elements. The broad-ranging pro- 
gram, encompassing .rescarch, develop 
ment and application, is estimated to 
cost approximately $7.5 million if ap- 
proved. This is several times the amount 
the Navy is now spending in the micro- 
electronics field. 

The planned program is the result 
of two years study by the panel of the 
variety of micro-electronic and molec- 
tronic approaches now under investiga- 
tion, with Air Force, Army and private 
industry funding. The study indicated 
that the Navy could make most effec- 
tive use of its limited funds by support- 
ing work in the new thin-film tech- 
niques area. 

In selecting promising thin-film and 
micro-electronics research programs to 
support, Navy is expected to prefer 
those for which industry itself is willing 
to provide partial funding, according to 
Richard E. Wiley, Office of Naval Re- 
search. Wiley is executive secretary of 
the Navy panel, which is headed by 
Dr. Armold Shostak, director of ONR’s 
electronics branch. Panel menrbers have 
visited Army Signal Corps Laboratories 
and USAF’s Aeronautical Systems Di- 
vision to determine which areas already 
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ire receiving government funding, to 
ivoid overlap in the Navy effort. 

[he program includes studies of all 
types of Navy equipment to determine 
where the new techniques might find 
the greatest payoff, Wiley said. 

(nother aspect of the proposed pro- 
gram would seek to develop standards 
for micro-electronic circuitry. - For ex- 
imple, a preliminary standard recently 
prepared suggests that unrepairable 
modular assemblies should not exceed 
$200 in production quantities, and a 
figure closer to $25 is preferable. Mod- 
ules would be designed to operate from 
tandard voltages (14, 3, 6, 12 and 
25 v.), and dimensions would be stand- 
irdized in multiples of 0.2 in., with 0.4 
in. as the minimum dimension. 


I 


Army Cites Shortages 
Of Support Equipment 


St. Louis-Ground support equip- 
ment shortages and delivery delays are 
the prime problems hampering Army’s 
effort to phase in new or modified air- 
craft as combat-ready weapon systems, 
ranking Transportation Materiel Com- 

| officers charged here last week. 

Development of necessary ground 
support equipment typically does not 
start until. new aircraft are accepted and 
delivered to field units that will use 
the officers said at Transportation 
Materiel Command’s Army-industry avi- 
ation logistic symposium. As a remedy, 
they urged that the building of an air- 
craft to Army specifications begin con- 
currently with the design and develop- 
ment of ground support equipment 
ni | to sustain it in the field. 

use Grumman did not design the 

Mohawk observation _ aircraft 

| existing ground support equip- 

it, Bert C. Stein of TMC’s directo- 

f engineering said, field units must 

to keep the plane operational with 

inadequate equipment. The AO-l’s 

mission and function have been jeopar- 
dized as a result, Stein said. 

Dry air compressors, oxygen servicing 
trailers and external auxiliary power 
units, Stein said, are specific examples 
of what the AO-1 lacks in the way of 
ground support equipment. 

Grumman and other manufacturers’ 
representatives at the symposium coun- 
tered with these points: 

e Army’s failure to define what ground 
support equipment it wants for a spe- 
cific aircraft is responsible for such 
shortages. 

e No single source is available to tell 
suppliers what ground support equip- 
ment Army already stocks in its inven- 
tory and duplication is the result. 

e Army indecisiveness in approving 
manufacturers’ requests to design special 
tools to support their products com- 
pounds the problem. 
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Renegotiation Board Case Backlog 
Eliminated by Shift in Procedure 


Washington—Renegotiation Board for 
the first time in its history is abreast of 
its work load rather than burdened with 
a backlog of pending cases, according 
to Chairman Lawrence E. Hartwig. 

This will stand the board in good 
stead when Congress next year considers 
legislation to extend the Renegotiation 
Act beyond its June 30, 1962, expira- 
tion date. The board has long been 
criticized for delay in disposing of pend- 
ing cases. 

Under the law, contractors who in 
one fiscal year received contracts of $1 
million or more from certain govern- 
ment agencies must file financial state- 
ments by the first day of the fifth month 
after the close of the contractors’ fiscal 
vear. These agencies are the Atomic 
Energy Commission, Defense Depart- 
ment and military services, Federal 
Maritime Board, General Services Ad- 
ministration, Maritime Administration 
and NASA. 

The Renegotiation Board has one 
year after the statements are filed to 
start negotiations to recover what it 
considers excess profits made on the 
contract. Once the negotiations are 
started, the board has two years to com- 
plete them. 

When the Renegotiation Act was last 
extended by Congress, Chairman Carl 
Vinson (D.-Ga.) of the House Armed 
Services Committee was prominent 
among those decrying this time lag. 
He said it would be beneficial to 
tighten up the time so that both the 
government and contractor would ex- 
perience a shorter period of uncertainty. 

Hartwig, who became chairman of 
the Renegotiation Board Apr. 13, told 
AviaTIon WEEK the backlog was wiped 
out primarily by screening contractors’ 
financial statements more thoroughly at 
headquarters instead of sending the 
cases to the regional offices for dispo- 
sition. He estimated that 70% of 
financial statements under present pro- 
cedures are screened out at headquarters 
and the contractor notified that the 
board decided profits were not excessive. 

The active cases pending decision de- 
clined from 1,112 at the end of 1960 
to 865 by the end of May, 1961. In 
the six months since May, Hartwig 
said the board has wiped out all but a 
few of the long pending cases. 

Although the Renegotiation Act ex- 
pires next June, it is all but certain 
Congress will extend it. The original 
legislation establishing the independent 
Renegotiation Board became law Mar. 
23, 1951, and has been extended ever 
since—most recently July 13, 1959. 
There will be attempts to amend it. 
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One possibility is an amendment grant- 
ing immunity from renegotiation to 
some types of incentive contracts. 

The Kennedy Administration is try- 
ing to broaden the use of incentive type 
contracts (AW Nov. 20, p. 26). De- 
fense Department leaders want to write 
contracts that reward superior perform- 
ance by contractors and penalize in- 
ferior work. But they are concerned 
such rewards may be considered excess 
profits by the Renegotiation Board and 
be taken away from the contractor. 


29 Firms Asked 


Washington—Twenty-nine companies 
have been invited to participate in a 
preliminary competition to design and 
develop a nuclear engine rocket stage 
which could grow into a $200 million 
contract calling for production of 30 to 
40 vehicles. 

The stage is called Rift, for Reactor 
in-flight test, and will be powered by 
the Nerva nuclear engine being devel- 
oped by an Aerojet-Westinghouse team 
(AW June 12, p. 32). Rift will be test 
flown in five to six years as the second 
stage of a Saturn C-1 vehicle. 

In an unexpected move, the National 
\eronautics and Space Administration 
will require fabrication and assembly of 
the Rift stage at the agency’s Michoud 
Operations plant near New Orleans. 
NASA had previously indicated that 
Michoud work would be limited to Sa- 
turn and Nova first stages. 

Decision to build Rift there means 
that the plant will be occupied by three 
different prime contractors and a house- 
keeping contractor. Chrysler Corp. has 
been awarded the Saturn S-1 contract 
(AW Nov. 27, p. 22), and the agency 
expects to award the S-1B and house- 
keeping contracts within the next few 
weeks. Rift contract probably will be 
awarded in March. 

The Michoud plant consists of about 
2 million sq. ft. of production space. 

NASA last week invited contractors to 
submit step one proposals for the Rift 
stage, which will be due Jan. 7. Initial 
proposals will define the bidders’ ex- 
perience and capabilities. NASA will 
trim the list and invite five or six firms 
to make detailed proposals on cost and 
technical approach based on complete 
specifications to be given at the end of 
the first proposal. NASA said it is using 
the two-phase evaluation to keep the 
industry proposals cost at a minimum. 

Companies invited to attend the ini- 
tial conference, held Dec. 7 at Marshall 


Space Flight Center, were Avco, Boeing, 


The newly created Logistics Manage- 
ment Institute (AW Dec. 4, p. 30) is 
among those groups pondering how to 
resolve this possible conflict. It appears 
Defense leaders will try to reach an 
understanding with the board rather 
than try to specify immunity in the 
Renegotiation Act. Such an arrange- 
ment would be easier to achieve. Also, 
many procurement officials look upon 
the renegotiation process as a chance to 
correct mistakes made when the con- 
tract was signed. 

Rep. Vinson will fight any major re- 
vision of the Renegotiation Act. Be- 
cause of his expert knowledge of the 
entire defense contracting field, the 
congressman’s views carry considerable 
weight. 


to Bid for Rift 


Bell, Beech, Bendix, Chance Vought, 
Chrysler, Douglas, Ford, General Dy- 
namics/Astronautics, General Electric, 
Goodyear, Grumman, Hughes, Lock- 
heed, Martin, McDonnell, North Amer- 
ican, Minneapolis-Honeywell, Northrop, 
Raytheon, Republic, Ryan, Space Gen- 
eral, Space Technology Laboratories, 
Sperry Rand, Temco Electronics, 
United Aircraft and Westinghouse. 

Last week, the Atomic Energy Com- 
mission and NASA began negotiations 
with Aetron Division of Aerojet-General 
Corp. for architectural and engineering 
services for the Nerva down-firing test 
stand to be built at Jackass Flats, Nev. 
Aetron was one of 2] companies that 
submitted proposals for design of the 
stand, which will cost an estimated $8 
million. 

The stand will have a 40-ft. square 
superstructure with a neutron shield and 
will handle reactors with propellant 
tanks as large as 36 ft. in diameter. It 
will incorporate a high-pressure steam 
injection system to simulate altitude 
pressures up to 80,000 ft. 

The test stands used in the Kiwi re- 
actor series can accommodate only up- 
ward-firing vehicles. 





Indian Helicopter Bid 


Paris—Indian bid for a license to build 
several hundred Sud Aviation Alouette 
helicopters still is in earliest phase. 

Team of engineers from Sud and Tur- 
bomeca, the engine manufacturer, re- 
turned from India last week convinced 
the Hindustan aircraft plant at Bangalore 
could produce the Alouette and the Ar- 
touste turbine that powers it. The tech- 
nical decision clears the way for negotia- 
tions between French and _ Indian 
governments to arrange financing. The 
deal hinges, it is believed, on French 
government willingness to grant long- 
term credits for the project. 
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BE... Je oe 
Another measure of the 

competence of Liquidometer 
in advanced instrumentation 
HG 8, es ts ge os) 


FLUID, FOAM, OR FLOATING GLOBULES... 


whatever a liquid’s state or attitude, whether still or 
in agitation, the volume indication is the same with 
the Liquidometer Matrix Liquid Quantity Gauge. A 
capacitor type measuring probe — intercellular in 
construction —is the heart of the system. In addition 
to actuating an indicator, output can be telemetered, 
used for control purposes, or fed into computers. 
Potential applications: measuring liquid oxygen for 
astronauts; gauging liquids in advanced rocket pro- 
pulsion systems; all-attitude gauging of aircraft fuels. 
Technical details in Booklet 694. 


In the design and production of advanced instrumentation—electronic and electromechanical —Liquidometer offers many 
widely demonstrated capabilities, plus the talent and the willingness to pioneer. We welcome the opportunity to apply 
these qualifications, and our 40 years of experience, to yourinstrumentation requirements. Write for our capabilities brochure. 


THE LIQUIDOMETER corp. 


DEPT T, LONG ISLAND CITY 1, NEW YORK 


“of puown quality 
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Builders of America’s latest jet transports 
carefully test, compare leading anti-skid systems 


Final choice: Hydro-Aire’s hytrol Mark II 


"O07 


Now, the Boeing 727 and Convair 990 transports will be equipped with the most 
advanced anti-skid system yet built—the hytrol Mark II system. 


Hydro-Aire, working with General Dynamics/Convair engineers, developed and . 
perfected the hytrol Mark II system. After testing and comparing leading anti-skid 


devices, Boeing also chose Hydro-Aire's advanced hytrol Mark II system, which 3000 WINONA AVENUE 
incorporates many new features, consistently demonstrates the highest average BURBANK, CALIFORNIA 
deceleration rates ever achieved on an aircraft using wheel brakes alone. Maximum DIVISION OF 
braking forces are continuously exerted, since hytrol Mark II instantaneously adjusts 


to every runway condition. CRANE 


The 727 and 990 join a famous international family of 10,000 military fighters, 

bombers and transports—including every American commercial jet transport—all Developers and producers of 
andi since 19¢ ‘er fiftv different aircraf als have been equi reliable control components, 

depending on hytrol. Since 1948, over fifty different aircraft models have been equipped sub-systems and systems for 


with hytrol—designed, manufactured and backed by Hydro-Aire, the leader by far. the aircraft, missile, electronics 
. : , . ‘ and transportation industries. 
The advanced Mark II system is proven superior, is easily adaptable to your airplane. 


Get all the facts now. Contact Hydro-Aire, learn how hytrol can help you solve your 
anti-skid problem. 


ENGINEERS: Interesting opportunities available. Contact Dr. J. $. Anderson, Director of Engineering. 








X-15 Personnel Have Big Role in Apollo 


By Edward H. Kolcum 


Washington—North American Avia- 
tion’s Space and Information Systems 
Division and the National Aeronautics 
and Space Administration will begin 
negotiations today to settle Apollo 
spacecraft contract details which are ex- 
pected to be made formal by Jan. 1. 

Negotiations follow by 13 days selec- 
tion of North American to build two of 
three modules in the three-man vehicle 
and to.integrate its systems (AW Dec. 
4, p. 26). Company representatives dis- 
cussed the negotiation agenda Dec. 4-5 
with NASA Manned Spacecraft Center 
officials at Langley Field, site of nego- 
tiation talks. The meetings beginning 
today will result in a detailed work 
statement, method of operation and a 
definition of responsibilities. 

Harrison A. Storms, president of 
Space and Information Systems Di- 
vision, told AviATION WEEK that an 
Apollo group will be formed within the 
division and will draw heavily on key 
X-15 personnel for the management 
core of the new group. The group will 
be headed by John W. Paup, an elec- 
tronics expert who worked for North 
American and Sperry Rand and returned 
to North American several months ago. 

Key X-15 project officials already 
transferred to Project Apollo include 
Charles H. Feltz, to be chief engineer; 
N. T. Scott, who will head the quality 
assurance branch, and F. C. Hung, 
M. R. Kinsler, Scott Crossfield and 
QO. C. Harvey. 

Storms said North American will re- 
quire only limited new facilities and 
few additional employes to fulfill the 
contract. Production will be at Downey, 
Calif., and extensive use will be made 
of facilities used in X-15, B-70, F-108 
and F-86 programs. 

The cost-plus-fixed-fee contract will 
have an initial value of about $400 
million, but NASA said a conservative 





Soviet Defense Budget 

Moscow—Soviet Russia said last week 
that its 1962 military budget would be 
13.4 billion new rubles. Last January the 
1961 budget called for an outlay of 
9.255 billion rubles but this was increased 
to 12.4 billion rubles last July. The new 
ruble, worth about $1.10, was created 
last January. 

Attempts to compare U. S. and Soviet 
budgets can be misleading because of an 
artificially set rate of exchange and dis- 
guising of Soviet military expenditures in 
heavy industry accounts. (See p. 26.) But 
U.S. officials said that the new Soviet 
budget indicates that both countries are 
spending about the same for defense. 











estimate will be $1 billion during the 
7-8 year contract life. North American 
was low bidder in the Apollo competi- 
tion, but most feel that the deciding 
factor in selection of the company was 
its management capability demonstrated 
in the X-15 program. Bids ran from 
North American’s low to a high in ex- 
cess of $800 million, with the highest 
bids submitted by companies with the 
largest teams. 

North American impressed NASA 
with its technical ability displayed in its 
bid on the Project Mercury capsule in 
a competition won by McDonnell Air- 
craft Corp. in 1959. However, North 
American proposed a lifting body, while 
NASA preferred a ballistic shape. Apollo 
will be a semi-ballistic shape. 

Because the re-entry vehicle is a major 
part of the contract, many in industry 
felt that General Electric, a prime bid- 
der, and Avco, an associate bidder with 
General Dynamics/Astronautics, were 
the top contenders. General Electric 
and Avco lead in re-entry vehicle experi- 
ence. However, Storms said North 
American was in an excellent competi 
tive position because of its X-15 re-entry 
experience, which also provided strong 
backgrounds in heat transfer, communi 
cations and human factors. 

North American bid as a single com- 
pany, but its proposal included four 
suggested top-tier subcontractors. All 
four are major subcontractors in Project 
Mercury, and are expected to be ap- 
proved by NASA. They are Collins 
Radio, ¢ommunications system; AiRe- 
search Division of Garrett Corp., envi- 
ronmental system; Minneapolis-Honey- 
well, flight controller, and Radioplane 
Division of Northrop Corp., recovery 
system. 

North American is in the process of 
building its subcontracting structure, 
and during the next few months plans 
to consider all firms with a demon- 
strated excellence in critical fields. This 
does nct rule out prime contractors who 
lost in the major competition. 

NASA retains the right to approve 
all North American subcontractors, and 
will manage some of the capsule work 
itself through the Manned Spacecraft 
Center. 

The Massachusetts Institute of Tech- 
nology is an associate contractor, and 
will work through NASA in fulfilling its 
contract for the Apollo guidance sys- 
tem. Still to be negotiated is whether 
the winner of the competition for the 
on-board propulsion package will be 
an associate or a subcontractor. MIT 
will develop the prototype guidance 
system, which will be built under a 
separate subcontract. 

NASA wants to administer the 
Apollo contract the same way it admin- 
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sters the Mercury contract. As prime 
ntractor, North American will exer- 
cise direct management supervision over 
ts subcontractors, and coordinate the 
vork of associate contractors. NASA, 
which is greatly expanding its manned 
space flight staffs here and in the 
Manned Spacecraft Center, will provide 
executive management for the over-all 
program, integrate spacecraft and 
launch vehicle, and arbitrate any differ- 
ences between associate contractors. 

North American will build the crew 
ind logistics modules, and NASA has 
not decided on the method to be used 
to select a contractor for the lunar land- 
ing module. The agency is leaning to- 
ward a separate competition, rather 
than selecting the contractor from 
imong the four losing bidders in the 
main competition. 

Apollo bidders agree that bid specifi- 
cations were tight. One said the speci- 
fications were among the best ever put 

ut by the government because they 
reflected a detailed appreciation of the 
problems. He contrasted this to Mer- 

y specifications, which were consid- 
ered naive because NASA was new to 
space hardware, and Mercury was its 
first major dealing with industry. 

Experience in the Mercury program 
resulted in Apollo specifications so de- 
tailed that the real keys to the award 

thought to be the management 
yroach, and the capability to accom- 
plish the job. 

Pan American World Airways 
Guided Missiles Range Division, under 
USAF contract for range support at the 
\tlantic Missile Range, has formed a 

nned lunar landing program to sup- 
ort facilities planning, engineering and 
:dministration. Apollo will be launched 
from a site adjacent to AMR. 


Depreciation Time 
May Be Shortened 


Washington—Aircraft industry may 
be able to write off the depreciation on 
its manufacturing equipment over a 
shorter peried of time under new In- 
ternal Revenue Service guidelines due to 
be issued next spring. 

Treasury Secretary Douglas Dillon 

st week said IRS would announce new 

preciation schedules for several indus- 

s including aircraft and parts manu 

icturers, and electrical machinery and 
quipment manufacturers. 

Current IRS regulations consider 15 

is reasonable useful lives for air- 

raft machinery and equipment and four 

r five years for small tools. The Ken- 

nedy Administration already has short- 

ned the allowable depreciation period 
on textile equipment. 
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Manned Orbit Now 
Planned for Jan. 16 


Washington—National Aeronautics 
and Space Administration will not at- 
tempt a manned orbital flight until next 
month because the agency feels it needs 
this time to complete its preparations 
for the mission. 

The Mercury Atlas-6 (MA-6) flight, 
piloted by Marine Lt. Col. John H. 
Glenn, is scheduled for Jan. 16, with 
i chance that it can be launched Jan. 9. 

The difficult decision was made by 
Project Mercury officials, who had 
hoped until Dec. 4 that the flight could 
be made Dec. 28 (AW Dec. 4, p. 27). 
Move to delay the mission came from 
practical rather than technical consid- 
erations. Demand on the ground crews 
to assemble, mate, check-out and launch 
the MA-6 system 31 days after the 
MA-5 launch was considered unwise, 
particularly in view of the exceptional 
precision required for quality control 
and checkout of a manned system. 

If the launch is made Jan. 9, the 
NASA-General Dynamics-McDonnell 
crew will have prepared the system in 
43 days, 20 days less than the time re- 
quired for any previous Mercury Atlas 
launch. 

NASA and McDonnell capsule per- 
sonnel are working three eight-hour 
shifts at Cape Canaveral, and overtime 
is being worked when necessary by the 
General Dynamics/Astronautics launch 
vehicle crew. The Atlas vehicle, 109-D, 
was delivered to the Cape Nov. 30 and 
erected in the Complex 14 gantry serv- 
ice tower Dec. 2. Vehicle preparation 
was completed six days later. Initial 
capsule mating was scheduled late last 
week. 

Early system checkouts on MA-6, 
which will carry McDonnell production 
capsule 13, went exceptionally well. 
One NASA official said the checkout is 
as smooth as any Mercury checkout to 
date. 

Meanwhile, Col. Glenn and _ his 
backup, Navy Lt. Cdr. M. Scott Car- 
penter, are undergoing final training for 
the flight. This consists mainly of fly- 
ing simulated three-orbit missions, and 
in familiarizing themselves with the 
flight capsule. 

Dr. Stanley White, chief of the 
Manned Spacecraft Center’s Life Sci- 
ences Division, said data obtained from 
the MA-5 flight of the chimpanzee, 





New Polaris Goal 
Washington—Navy has increased its 
long-range goal of 45 Polaris missile sub- 
marines to 50. Current Defense Depart- 
ment programing calls for 41 of the 
nuclear-powered subs through Fiscal 
1967, but Defense officials encouraged 








Navy to request the increase. 





38 


Enos, is still being analyzed. He said 
last week that the chimp apparently 
performed as expected. 

Despite the fact that the MA-5 mis- 
sion was ended after two orbits, NASA 
believes the entire Mercury-Atlas_sys- 
tem is now ready for manned orbital 
flight. Robert R. Gilruth, director of 
the Manned Spacecraft Center, said no 
additional unmanned or primate flights 
are necessary before the Glenn mission. 


Associations Urged 
To Reduce Activities 


Washington—Aecrospace _ Industries 
Assn. has taken action to encourage 
technical and scientific societies with 
interests in the aerospace field to elim- 
inate duplication of meetings and _re- 
lated time-consuming activities. 

AIA also recommended to its mem- 
bers that participation in exhibitions in 
the U.S. which are not endorsed by 
AIA or formally requested by the De- 
fense Department or NASA be elimi- 
nated or sharply reduced. 

Resolutions passed by the AIA Board 
of Governors partly reflected desires 
of Defense officials who want to reduce 
their number of contacts with industry 
and trade, professional and unofficial 
military-related associations (AW Dec. 
4, p. 30). 

In its statement, AIA supported the 
concept of strong professionally tech- 
nical and scientific societies to stimu- 
late progress by exchange of ideas. How- 
ever, it noted that many meetings, 
exhibits and other functions overlap and 
are costly in money and time. 

AIA members were requested to 
screen carefully the attendance of their 
employes at society meetings, to estab- 
lish a high standard of quality for the 
presentation of employes’ technical 
reports and to avoid costly exhibition of 
company products. 


General Dynamics Is 
Leading Contractor 


Dynamics 
contracts 
totaling $1.92 billion, again led the De- 
fense Department list of 100 prime con- 


Washington—Genera| 
Corp., with prime defense 


tractors for Fiscal 1961. General Dy- 
namics has been the major defense 
contractor in four of the last five years. 

North American Aviation, Inc., which 
was fifth in Fiscal 1960, climbed to sec- 
ond place in Fiscal 1961 with $1.2 bil- 
lion in contracts. Lockheed Aircraft 
Corp., with $1.17 billion, was third, 
and Boeing Co., with contracts totaling 
$920 million, was fourth. 

The 100 contractors received awards 
totaling $17.3 billion, of which 23% 
was for missiles and space projects, 20% 
for electronics and 19% for aircraft. 


AVIATION WEEK and SPACE TECHNOLOGY, December 11, 


News Digest 





International carriers have continued 
their drive for group fares despite failure 
last month to reach agreement at a spe- 
cial trafic conference in London. Car- 
riers are meeting again today in Ber- 
muda in a last-ditch attempt to reach 
accord on a new low fare level on North 
Atlantic routes. 


Production of the 1,500-naut.-mi. 
Lockheed Polaris A2 fleet ballistic mis- 
sile series has started at all contractor 
plants and the last of the 1,200-naut.- 
mi. Al series was accepted by the Navy 
last week. First stage of the A2, built 
by Aerojet-General Corp., is 30 in. 
longer than that of the Al. 


British army has ordered several 
thousand Vickers Vigilant anti-tank 
missiles, capping a development pro- 
gram that has cost about $5 million in 
company funds. Order (AW Nov. 6, p. 
34) precedes a U. S. Marine Corps eval- 
uation schedule for next spring. 


USAF Gen. Nathan F. Twining (ret.), 
former chairman of the Joint Chiefs of 
Staff, is chairman of the board of a 
newly formed small business investment 
corporation, the Capital Growth Corp. 
of America. Dan A. Kimball, president 
of Aerojet-General Corp., is vice chair- 
man of the advisory board. President 
and chairman of the executive commit- 
tee is C. Robert Mathis, senior partner 
in a Washington, D. C., law firm. 


Army-Martin Marietta Pershing tac- 
tical ballistic missile will undergo en- 
vironmental field tests at Ft. Wain- 
wright, Alaska; Yuma, Ariz., and at 
an unselected tropical site beginning 
next month. It also will undergo high 
and low temperature tests at Eglin 
AFB, Fla. No field launchings will be 
made. Pershing has had 23 successes 
and three partial successes in 27 firings 
from Cape Canaveral, Fla. 


Target date for first flight of de Havil- 
land Tridents is Dec. 21. Three Rolls- 
Royce Spey turbojets have been installed 
and are undergoing ground testing. 


British European Airways last week 
decided to appeal against a portion of 
the 22 competitive routes granted to 
two independent airlines by the Air 
Transport Licensing Board (AW Dec. 
4, p. 41). Airline has until Dec. 27 to 
file its case with the Minister of Avia- 
tion. 


Civil Aeronautics Board last week 
began hearing the investigation of for- 
eign air carrier permits. A CAB witness 
testified that Argentina, Venezuela, 
Chile, New Zealand, The Philippines 
and Austria had imposed capacity re- 
strictions on U. S. carriers. 
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AIR TRANSPORT 





Airlines Fear Haste on Mach 3 Transport 


Accelerated timetable causes concern; industry wants 
greater voice in early planning stages of development. 


By Robert H. Cook 


Washington—Federal Aviation Agency’s confirmation of an accelerated 
timetable for development of a supersonic transport last week intensified 
airline concern that industry’s needs may be adversely affected by the gov 


ernment’s haste. 


The new goals, first revealed by Aviation Week last month (AW Nov 
6, p. 40), were discussed by USAF Col. Lucian S. Rochte, Jr., chairman of 
a joint FAA-Department of Defense-National Aeronautics and Space Admin 
istration supersonic transport committee. 


They are the following: 

e Completion of research projects and 
selection of contractors by 1963. 

e Prototype construction by 1964. 

e Initial flight testing by 1967. 

e Certification and airline service by 
1970. 

Col. Rochte told more than 200 air- 
line, manufacturing and foreign govern- 
ment representatives attending a con- 
ference on _ possible airworthiness 
standards for a supersonic transport that 
attainment of the desired goals will de- 
pend on further financial support from 
the government as well as hoped-for 
contributions from the manufacturing 
industry. 

“Vast technical gaps’’ must yet be 
filled before a Mach 3 transport can 
reach the drawing board stage, Col. 
Rochte said. The most important of 
these will require extensive research to 
aid in development of new metals and 
alloys to solve the heat generation prob- 
lem of supersonic flight; selection of a 
new type of powerplant suitable for both 
subsonic and supersonic flight; solution 
of the sonic boom problem; develop- 
ment of a variable-sweep wing design, 
and an ultimate aircraft design with a 
projected life of up to 50,000 hr. flight 
time, he said. 


Research Proposals 


Requests for proposals for research 
in these areas are being distributed to 
industry now, Col. Rochte said, and an 
analysis of current research in the sonic 
boom area will be available by early 
spring of next year (AW Apr. 10, p. 
32). 

Col. Rochte’s remarks, coupled with 
a general discussion on airworthiness 
standards, triggered strong criticism 
from airline representatives and the Air 
Line Pilots Assn. 

Airline representatives noted that the 
organizational makeup of the joint 
supersonic transport committee places 


all airline interests in an advisory capa 
city only, through representatives from 
United and Trans World Airlines 
They expressed concern that the entire 
program might become a “runawa\ 
government project” consummated with- 
out sufficient early talks with the air- 
lines. 

Asked when the carriers could expect 
direct participation in the program, Col 
Rochte said there is so little information 
available on several major problem areas 
that the airlines could not benefit from 
any direct discussions with the manu 
facturers now. 

“We are deeply aware that ou 
present role in the program is that of 
a catalytic agent, at this time,” Col 
Rochte said. He explained that current 
approach of the committee is a broad 
one, and said it would be impossible to 
pinpoint the actual working role of 
manufacturers or their representation on 
the committee until initial results ar 
obtained from research studies. 

Actual role of both the airlines and 
manufacturers in the over-all program 
will “unfold gradually within the next 
12 to 24 months,” Col. Rochte said 
To accelerate the joint committee’ 
work, a new advisory group has been 
formed with Gen. Orval Couk, retiring 
president of Aerospace Industries Assn 
as chairman. 

Consensus of airline and manufac 
turing representatives was that — air- 
worthiness standards for a supersonic 
transport should not be based too closel\ 
on military experience with supersonic 
aircraft, and should not be considered 
in any concrete form until actual flight 
experience is gained with a prototyps 

AIA also cautioned against adopting 
too much military thinking in any final 
design or in airworthiness standards. It 
said many of the joint committee’s 
suggested standards appear far higher 
than standards presently applied to com 
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mercial subsonic turbojet aircraft oper- 
itions, which have enjoyed a high safety 
record compared to piston engine air- 
craft operations. The safety and _ re- 
liability standards necessary in military 
yperations differ from those of a com- 
nercial operation and should not be per- 
mitted to alter airline needs in any final 
upersonic design, the association said. 

AIA pointed out that Civil Air Regu- 
itions usually have been developed 
gradually on the basis of flight experi- 
ence, and said that any consideration of 
irworthiness standards at this time was 
premature.” 

ALPA took the position that the 
vlution of design problems should form 
the primary basis for final airworthiness 
tandards, and said the safety record of 

ibsonic turbojet transports would not 
ippear as favorable if training accidents, 
many of which were traced to design 
problems,” were included. The union 
urged that airlines be given a greater 
ice in planning for a Mach 3 design 
nd that any proposed regulations go 
vell beyond any consideration of air- 
worthiness alone. 


Noise Problem 


In particular, ALPA singled out the 
noise problem,” which currently forces 
turbojet pilots to execute landing and 
takeoff procedures different than those 
commended in operational manuals 
n order to reduce complaints of noise 
ver heavily populated areas. 
\irlines also were split on the ques- 
m of whether a Mach 3 transport 
hould be designed in one or more 
nfigurations. American favored a sin- 
gle standard design, while United urged 
petitive designs or a compromise 
hat would permit a single design to 
lapt itself to the varied seating needs 
f the different airlines. 
Observing that there seemed to be 
mfusion among the airlines as to the 
ntentions of the joint committee, Col. 
Rochte emphasized that committee 
lans will remain flexible to absorb any 
w ideas as the program develops. 
He reassured both the airlines and 
manufacturers that they will have 
direct voice in major phases of the 
supersonic aircraft development. Final 
lection of the desired engine cycle for 
the aircraft probably will be made on 
he basis of direct consultation between 
the two groups following engine cycle 
tudies now being made by General 
Electric Corp. and the Pratt & Whitney 
\ircraft Division of United Aircraft 
Corp. under contracts with the Air 
Force, Col. Rochte said. 





HIGH-LIFT DEVICES for the Boeing 727 transport, here being tested on the 707 prototype aircraft, include triple-slotted trailing edge 
flaps, leading edge flaps and slats. The 727 design has undergone some changes as a result of data from wind tunnel studies. Included are 


movement of the top engine inlet forward to a position parallel with the other two engines, straightening of the inlet cowl from an aft- 


slanted position and redesign of the top leading edge of the vertical fin. 


Boeing 727 Test Program to Exceed 707s 


By Glenn Garrison 


New York—Pre-service test program 
for the Boeing 727 three-engine jet 
transport will cost about $30 million 
of company funds and exceed the 707 
series testing in scope, company officials 
said last week. 

During the two-vear test program, 
two complete 727 airframes will be 
tested to destruction. The static test 
program will be more complete than in 
previous cases. Previously, the pro- 
grams involved simple proof loads with- 
out destroying the airplane, but loads 
in the 727 program will be carried to 
the point of failure. One purpose of 
the tests will be to trace sequence in 
which failures occur so that design can 
be improved and airlines advised of 
areas to keep under observation. 

The production program for the 
short-to-medium range jet is on sched- 
ule, one vear after the decision to build 
it was announced, along with the initial 
orders. Current backlog is 117 aircraft, 
with United and Eastern each com- 
mitted for 40 planes, American for 25 
and Lufthansa for 12. 

Breakeven sales level still appears to 
be 200 aircraft, according to J. B. Con- 
nelly, Boeing vice president and as- 
sistant general manager of the transport 
division. Boeing is still a long way 
from breaking even on the 707 program, 
Connelly said, and the decision to build 
the 727 was not taken lightly. Jet era 
experience by manufacturers and oper- 
ators has been anything but successful 
financially so far, Connelly said. The 
basic 727 will sell for about $4.25 to 
$4.35 million. 
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There are some good present pros- 
pects for sales in both domestic and for- 
eign markets, Connelly reported. How- 
ever, financing is a problem for poten- 
tial customers, and another factor is the 
time element, with the plane scheduled 
for first deliveries in late 1963. There 
is little urgency to order an aircraft 
which could not be delivered until at 
least 1964 

Connelly said breakeven load factor 
for the 727 in all-coach configuration is 
ibout 45% and for mixed configuration 
the figure is 50%. The aircraft will 
carry 70 to 114 passengers. 

Contracts totaling $122 million to 
500 subcontractors and suppliers have 
been let during the past vear, Connelly 
said. Boeing is using its Wichita facility 
for its large parts tooling program and 
Seattle for its large parts fabrication. 
About 50% of structural items and 
75% of equipment items are covered 
bv contracts alreadv let. 

The 727 test program is unique, ac- 
cerding to Mavnard L. Pennell, trans- 
port division director of engineering, in 
that 4,500 hr. of wind tunnel testing 
already has been accomplished, and 
there has been extensive use of the 707 
protptvpe in testing high-lift devices 
and the rear engine configuration. 

One area checked with the single 
engine mounted toward the rear of the 
prototype fuselage was possible starva- 
tion of the inlet at high nose angles. 
At altitudes of 35,000-40,000 ft., tests 
resulted in surging of the third engine, 
but to a lesser degree than the normal 
four pod-mounted engines showed. 

One reason for more extensive test- 


ing of the 727 was the rougher treat- 


ment it will get in shorter-haul opera- 
tions with more landings and takeoffs, 
Pennell said. 

Pennell said Boeing believes rear- 
engine mounting configuration ideal for 
a three-engine plane, but not for a four- 
engine plane. If Boeing were designing 
another four-engine jet, Pennell said, 
the engines probably would be mounted 
in wing pods as was done with 707, 
not in the rear as in the British Vickers 
VC.10 four-engine British jet. 

The rear-engine mounting entails 
some disadvantages, Pennell said, in- 
cluding weight and balance and in some 
aerodynamic areas. On the other hand, 
there are aerodynamic advantages in 
other areas. 

The 727, which will be landing on 
relatively short runways, will be 
equipped with thrust reversers providing 
about 50% of available thrust, com- 
pared to about 35% for the 707, Pennell 
said. Also, beefing up of the brakes is 
planned with greater braking areas to 
help alleviate the problem of multiple 
landings and short runways. A braking 
parachute will not be used. 

Approach speed is estimated at about 
110 kt. for the 727. This compares 
with about 135 kt. by the book for the 
707, although in practice the approach 
speeds have been considerably higher. 
With the 720, the comparable approach 
speed was down to 122 kt., according 
to Pennell. 

Asymmetrical thrust problems have 
been largely overcome with the 727 
configuration, Pennell said, and its rud- 
der is designed almost entirely for cross- 
wind handling rather than asymmetrical 
conditions. 
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The 727 control system is less sus- 
ceptible to a runaway trim condition, 
Pennell said. In the 727, more emphasis 
was given to the elevator control ele- 
ment and less to the stabilizer than in 
the 707 line. If a runaway situation 
should develop, he said, there is an 
automatic feature which cuts off power 
to the stabilizer when the pilot makes 
the normal corrective move of the eleva- 
tor, pulling the nose up or down as 
the case may be. 

Idea of the improvement, Pennell 
said, was to allow the crew more time 
to correct a situation. 


Controls Mockup 


One facet of the test program is con- 
struction of a flight controls mockup, 
near completion, to check both integrity 
of the system and also the feel of op- 
erating it. This will be a full-scale opera- 
tional nig. 

Flight test program is scheduled to 
begin in the fall of 1962 and will utilize 
four production aircraft. Certification is 
scheduled for late 1963. 


Doubts Expressed 
On No-Show Fines 


Washington—Possibility that fines as 
high as $50 against airline no-shows will 
meet violent objections from travelers is 
causing serious doubts as to the value 
of the proposed plan to penalize passen- 
gcrs who fail to use confirmed reserva- 
tions. 

The plan, devised by a committee rep- 
resenting the 11 trunklines, calls for a 
“reservations service charge” against no- 
shows of $5 or 50% of the remaining 
portion of a ticket, whichever is greater, 
with a maximum of $50. The commit- 
tee met under a Civil Aeronautics Board 
order permitting airlines to discuss ways 
of curtailing no-shows. 

The plan allows no-show passengers 
one escape from the penalty; any pas- 
senger presenting written evidence that 
space was canceled will not be fined. 

Air travel card holders will be assessed 
through billing procedures. Passengers 
unable to pick up tickets prior to flight 
time will be required to give their full 
names and addresses at the time reserva- 
tions are confirmed so that no-shows 
may be billed later. 

Some airline officials sense that while 
many passengers are willing to accept 
such inconveniences as excess baggage 
charges or the austerity of some coach 
services without complaint, a growing 
number is openly objecting to baggage 
mixups, delayed and canceled flights, 
misleading flight information and other 
poor service. A heavy no-show penalty, 
many in this group feel, will only in- 
tensify these complaints, particularly if 
fines are imposed arbitrarily without 
consideration of factors that often make 





Northeast Wins Aid; Issue Goes to Court 


Washington—Civil Aeronautics Board last week, by a split vote, granted interim 
approval to Hughes Tool Co.’s plan to give emergency financial aid to Northeast 


Airlines. 

Immediately afterward, National and Eastern airlines petitioned the U.S. Court 
of Appeals here for a judicial review of a CAB order granting the emergency hear- 
ing and requested a stay of the “press release” through which the Board gave its 
decision. 

In the decision, the Board made it clear that its ruling would have no bearing 
on whether Hughes Tool could take control of Northeast. In the summary hearing 
in the case, Hughes Tool held that it would extend no financial aid to ailing North- 
east unless it was allowed to take control of the airline (AW Dec. 4, p. 39). 

Members Chan Gurney and Whitney Gillilland voted to refuse Northeast’s 
request for emergency help. CAB Vice Chairman Robert Murphy, who is partici- 
pating in negotiations with the Irish on a bilateral agreement with the U.S., was 
called back to the U.S. to cast the vote that broke the deadlock created by the 
afhrmative votes of Chairman Alan S. Boyd and Member G. Joseph Minetti. 

As of late last week, Hughes had made no decision as to whether it would grant 
the funds Northeast says it needs to survive the rest of the year. Presumably, Hughes 
lawyers were waiting for the formal CAB decision to interpret the legal intent of 
the Board’s brief “press release” decision. 

Both National and Eastern have actively opposed any aid to Northeast through- 
out the case, which began when Northeast told the Board it must have immediate 
aid in the form of subsidy or it would be forced to file for receivership. National 
warned during the hearings that it would take the case into federal courts if the 
Board ruled in favor of Hughes Tool and suggested that Eastern would probably 


follow suit. 











it impossible for a passenger to cancel 
a flight. 

In fact, several outspoken passengers 
have suggested that the airlines, in turn, 
refund a portion of the fare to passen- 
gers who have been inconvenienced by 
unannounced flight cancellations or de 
lays, or other mishaps that disrupt an 
itinerary. 

The plan, if approved by the CAB, 
will become effective Mar. 1. 


Mobile Lounge Order 
Protested by Airlines 


Washington—Scheduled airlines, 
backed by a survey conducted by a pri 
vate consultant, are protesting the put 
chase of 20 mobile lounges by the 
Federal Aviation Agency as passenge1 
loading vehicles at the new Dulles In 
ternational Airport now being con 
structed to accommodate jet traffic 
here. 

The lounges are 90-passenger vehicles 
designed to operate between the Dulles 
terminal building and parked aircraft as 
a means of eliminating the finger-typ« 
concourse, thus reducing the walk for 
passengers between the main terminal 
building and loading gates. 

The airlines have said earlier that 
since the lounges are of an experimental 
nature, only five, rather than 20, should 
have been purchased initially. Earlier 
this month, FAA signed a $4.6-mil 
lion contract for the 20 lounges, de 
spite expressions by some airlines 
several months ago that the operation, 


based on tests conducted with a pro- 
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totype, may not prove to be practical. 

[he survey, conducted by Aviation 
Services Co. of Minneapolis, recom- 
nended that a finger-concourse with 20 
loading positions should be constructed 
ljacent to the terminal building. It 
irged that the number of mobile 
lounges should be held to a minimum 
ntil their use had passed the experi- 
mental stage. 

[he report claimed that the annual 
st of operating a 25-unit mobile 
unge system would be approximately 

51.1 million, compared with the $682,- 
10 annual cost of maintaining, operat- 

ng and amortizing the finger system. 
t noted that the finger plan would ac- 
mmmodate airline trafic requirements 

through 1968 and would provide greater 

flexibility and capacity during peak- 
ur operations. 

he report estimated that 25 mobile 

inits, assuming two to be out of serv- 
e for maintenance, could handle about 
18 aircraft departures and four arrivals 
hour. The survey concluded that, 
nce a substantial investment had al- 
eady been made in the development 
f the lounge, the system should not 
dropped but should be used experi- 
entally. 

\ dual system, employing both the 

inger-concourse and the lounge unit, 

uild not fully commit the FAA to a 
system which probably is impractical 

for a major portion of the present do- 
iestic trafic at Washington,” the re- 
port said. It suggested that the lounge 
stem be used for the handling of in- 
ternational traffic under a dual opera- 
m10n. 
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TWA Caravelle Order 


Trans World Airlines is facing a de- 
cision by mid-December on whether to 
drop its order for 20 Sud Caravelle 10As 
because of discouraging prospects for sale 
of common stock as partial financing of 
the order. 

TWA’s contract with Sud in Septem- 
ber (AW Sept. 11, p. 41), allowed TWA 
until November to investigate the com- 
mon stock market outlook and this dead- 
line was extended a month. Airline 
stock prices—including TWA—have been 
working downward since and TWA 
stock now is selling at approximately $12 
a share, $6 below per share book value. 

Long-term financing, probably on a 
lease basis, by Sud for airframes and 
General Electric for CJ805-23C turbofan 
powerplants is also part of the financing 
program. Delivery dates have slipped 
about 30 days as a result of the delay, 
but Sud will soon be faced with decisions 
on keeping the production line open. 
Results of TWA’s fare increase request 
(see column two) may play a key role in 
the future of the Caravelle order. 











Navigators and TWA 


Agree on Contract 
Washington—Trans World Airlines 


signed a three-year contract with its 
navigators last week, ending the threat 
of a strike by the Transport Workers 
Union over the airline’s proposed use 
of Doppler navigational aid equipment. 

Meanwhile, the Air Line Pilots Assn. 


awaited the results of a Civil Aero- 
nautics Board hearing requested by the 
union on the pilot strike at Southern 
Airways which began 17 months ago. 

Terms of the TWA navigators’ con- 
tract provide for an immediate 5%, 
across-the-board pay raise for the 55 
TWU members, plus a stipulation that 
scheduled tests of Doppler equipment 
will not be conducted for a period of 
seven months. A company decision to 
resume the tests will require pilot ap- 
proval and further four-month delay. 

Should the tests then be resumed, 
18 of the navigators would be placed 
in a pool for piston aircraft operations 
for the remainder of the contract life. 
Balance of the navigators would be of- 
fered severance pay up to $25,000, plus 
$400 per month for three years, union 
said. 

ALPA claimed that Southern de- 
manded striking pilots forfeit seniority 
rights and submit to company discipline 
as a condition to being re-employed. 

CAB Examiner William Cusick ear- 
lier ruled that the union failed to prove 
its case, and recommended that the 
Board reject ALPA’s proposal that 
Southern be forced to drop its demands 
under threat of losing its subsidy. 
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Rule Would Let CAB 
Start Route Action 


Washington—Civil Aeronautics Board 
is studying a proposed rule that would 
allow it to initiate foreign and domestic 
route proceedings as part of long-range 
policy planning. 

At present, CAB said, the initiative 
for starting a route proceeding is left 
to the air carrier or civic parties whose 
interests may not coincide with the 
public interest. 

The proposed rule, if adopted, will 
provide an additional method for be- 
ginning route proceedings. A CAB-in- 
itiated route proceeding would take the 
form of a “show cause” order or an 
order of investigation coupled with 
statement of tentative Board position. 
Thus, the scope of the case would be 
defined at the outset, avoiding the 
volume of litigation needed under the 
current practice. 

Parties having a substantial interest 
in the proceeding would be given a 
chance to object by filing a motion with- 
in the time limit set by the order. 
Answers to motions could be filed 
within seven days and from that point 
on, the proceeding would be handled 
conventionally. 


Northeast, Eastern 
Trade Fare Protests 


Washington—Eastern Air Lines has 
protested the proposed tariff for North- 
east Airlines’ “Local Sunliner Bus,” a 
service similar to Eastern’s air bus serv- 
ice, scheduled to go into effect between 
Boston-Tampa-Miami_ with DC-6B 
equipment next month. 

Eastern claims the tariff—comparable 
to that of its air bus—is too much of a 
fare reduction for the low-density, 76 
passenger two-abreast seating Northeast 
plans to use on its DC-6B. 

Northeast, in turn, has protested the 
tariff for Eastern’s Boston-Tampa-Miami 
air bus service due to go into effect Dec. 
15 with 90-95 seat Constellation and 
DC-7B equipment as being too low to 
warrant the 13% fare reduction from 
Eastern’s day coach service. 


TWA Seeks Higher 


Coach, Piston Fares 


Washington—Trans World Airlines 
last week asked for fare increases on air 
coach travel to narrow the margin be- 
tween first-class and coach rates and an 
increase in free baggage allowance for 
first-class passengers. 

In a letter to the Civil Aeronautics 
Board, TWA President Charles C. Till- 
inghast, Jr., recommended a $1 increase 
on all tickets, plus a 5% increase on all 


coach fares and a 5% increase on first- 
class fares for non-jet flights of less than 
1,200 mi. The new rates would raise 
revenues by $11 million, he said. 

The need for increased revenues pre- 
cludes any reduction of first-class fares 
as a means of narrowing the gap be- 
tween first-class and coach rates, he said. 
In effect, Tillinghast is seeking more 
service for the higher price the first-class 
passenger pays and more austerity for 
the coach passenger. 

He said he intends to drop the familvy- 
plan fare discount and supports recent 
industry trend toward eliminating free 
meals for coach passengers. 


BEA-Sabena Vertol 


Discussions Advance 


London—Negotiations for the pur- 
chase of three Boeing-Vertol 107 tur- 
bine helicopters for the British Euro- 
pean Airways-Sabena service connecting 
London, Brussels and Paris were in 
advanced stages here last week. 

Minister of Aviation Peter Thorney- 
croft, who said he favored purchase of 
the three helicopters, said he was dis- 
cussing future operational plans with 
the airlines before giving final approval. 

He stressed that the Vertols will be 
interim aircraft, pending development 
and production contract for the West- 
land Rotodyne VTOL transport. Muin- 
istry also is negotiating a Rotodyne order 
for the Royal Air Force, which will have 
an acute bearing on the VTOL’s civil 
future. 

Vertols, if purchase is approved, could 
be built under license by Westland 
(AW Oct. 9, p. 34). 


Lufthansa 720B 
Crash Study Impeded 


Frankfurt, Germany—Investigation of 
the recent crash of a Lufthansa German 
Airlines Boeing 720B is being hampered, 
officials here said last week, by the ex- 
tensive damage to the aircraft on im- 
pact and from the subsequent explosion. 
The aircraft was on a training flight. 

The pilot last reported his position at 
6,000 ft. and said he was climbing for 
altitude on a flight to Cologne. The 
crash occurred about six minutes after 
takeoff and from one to three minutes 
after the pilot’s report. The three crew 
members aboard—pilot, check pilot and 
flight engineer, were killed in the crash. 

The aircraft, fourth and latest 720B 
to be delivered in Lufthansa’s order of 
cight, apparently struck the ground 
while in a 60- to 70-deg. dive. Officials 
said attempts to isolate the cause of the 
accident may be difficult because of the 
damage, and the fact that pieces of the 
plane were imbedded in the plowed 
soil where the aircraft struck. 
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QANTAS will be operating a total of 11 Boeing 707-138B turbofan transports on its system by January. To meet Qantas requirements 
of limited payload and long-range capability, Boeing reduced fuselage length of the standard 707-120 by 10 ft. and redesignated the modi- 
fied aircraft as the 707-138 (AW July 31, p. 39). 


Civil Aviation in Australia and New Zealand—Part III: 





Geography Dictates Qantas’ Fleet Needs 


By L. L. Doty 


Sydney—Australia’s insular position 
and its almost total dependence on in- 
ternational trade for economic growth 
have set the pattern for the route struc- 
ture and aircraft performance require- 
ments of Qantas Empire Airways, the 
nation’s international civil air arm. 

Development of Australia’s air routes 
and selection of aircraft to fly them 
economically and efficiently has been 
a formidable task. The country is far 
removed from major air routes, it is 
still not a heavy passenger traffic-pro- 
ducing area and it is remote from im- 
portant sources of tourist travel. 

In the past, Qantas has given most 
attcntion to its Kangaroo route to Great 
Britain and the transpacific Southern 
Cross route to the U.S. because they 
have best served Australia’s principal 
commercial market interests. In the 
immediate future, attention will be 
focused on the Far East and Southeast 
Asia markets. 

Australia’s trade interest in the Far 
East is growing rapidly. In the third 
quarter of this year, Australia’s exports 
to Japan exceeded both those to the 
United Kingdom and the U.S. Red 
China was the country’s fourth best 
customer, only slightly behind third- 
place U.S. in dollar volume. Fear of 
the effect of England’s proposed partici- 
pation in the European common mar- 
ket may have on Australia could add 
more impetus to trade activities in the 
Far East. 

In the not-to-distant future, expan- 


sion is planned for routes to South 
America, the Antarctica and Africa, 
where a token service is already in op- 
eration. The African service to Johan- 
nesburg has been conducted at a loss 
since 1952, but in line with Australia’s 
unwritten policy of maintaining air 
routes parallel to trade routes, it is 
justified as a communications link with 
the nation’s commercial interests in 
South Africa. 

Although South Africa is no longer 
a part of the British Commonwealth, 
Qantas operates the Indian Ocean route 
under a pooling agreement with South 
African Airways. Qantas is showing 
strong interest in the expansion of th 
pooling system on other route seg 
ments. Under a tripartite agreement 
with British Overseas Airways Corp., 
Air-India_ International Corp. and 
Qantas, a pooling operation is con- 
ducted over 143,700 mi. of routes cover- 
ing services from London via India to 
Sydney including Hong Kong and 
Tokyo, and some transatlantic services. 


Route Expansion 


Route expansion plans for the dis- 
tant future are also ambitious. Qantas 
has studied the possibilities of laying 
out a South Polar route from Australia 
to South America and South Africa to 
take advantage of the mileage saving of 
a great circle route. 

In addition, studies have been made 
of an around-the-world route within the 
southern hemisphere via South America 
and Capetown. A requisite would be 
an improved airport at Easter Island 
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Hub of the entire system will con- 
to be its presently operated 
ind-the-world route which gives 
entry into the leading markets 
world. At the present time, Aus- 
has bilateral air transport agree- 
with 28 other governments. 
give the airline the aircraft per- 
ince required on these routes— 
speed, long-range and moderately 
passenger capacity—Boeing built 
17-138 to Qantas’ specifications. 
1 fuselage length 10 ft. less than 
standard 707-120, takeoff weight is 
luced by 10,000-Ib., permitting oper- 
ns on limited runway lengths typical 
rports on Qantas routes. 

he smaller fuselage, accommodating 

ts in a combination first-class and 

configuration, provides capacity 

to a low-density trafic demand, 

helping to sustain load factors. 

tas originally ordered seven 707-138 

ports, which are now being con- 

from Pratt & Whitney JT3C 

t power to P&W JT3D-1 turbo- 
wines. 

Meanwhile, it purchased three 707- 
138B turbofan transports and leased 
inother, all of which have been deliv- 
ered, so that in January, when the con- 
version of the original seven will be 
completed, Qantas will have a fleet of 
11 707-138B turbofans. 

Length of the Boeing 707-138 fuse- 
lage is 128 ft. 10 in. Gross takeoff 
weight is 257,000-Ib., and range is 4,000 
mi. with a 30,000-Ib. payload. Cruis- 
ing speed is about Mach .85. 

Performance characteristics and fuse- 
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New TWA Los Angeles terminal..and more to come! 


in and boarding system. Your bags arrive faster than 
ever, thanks to the revolutionary new “carousel” 
baggage delivery system. You save time at both ends 
of your trip when you fly TWA .. .a leader in on-time 


performance among THE 
: SUPERJET 
the major transcon- AIRLINE 


This is TWA’s new terminal in Los Angeles. It is 
designed to bring greater service and dependability 
to today’s jet-minded travelers. The latest of several 
new TWA terminals in major world centers, it 
includes all the newest TWA features created to 
speed your arrival and departure. You walk right 
through at the flight gate with TWA new jet check- 


ROME—new TWA facilities serving Rome, 
opened this year in the new terminal at 
the Leonardo da Vinci Airport, Fiumicino. 
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NEW YORK—this TWA terminal soon to 
open at the International Airport reflects 
the jet age in soaring concrete. 


USA. EUROPE + AFRICA: ASIA 


tinental airlines. 


CHICAGO—coming soon TWA’s new, jet- 
age terminal with many new features of 
O'Hare International Airport. 





lage size compare favorably with the 
720 version of the Boeing 707. How- 
ever, the slightly shorter range and 
lower gross weight of the 720 were fac- 
tors in the final decision for the 707-138. 

The turbofan aircraft now operates 
on Qantas’ main  around-the-world 
routes. Last month, regular Boeing 
service was introduced on the carrier’s 
routes to the Philippines, Hong Kong 
and Japan. Shortly, it will be operated 
on the Sydney-Noumea route, and, 
after the Auckland airport has been en- 
larged, it will be introduced on the 
route across the Tasman Sea to New 
Zealand. 

In addition to the 11 Boeing 707- 
138Bs, Qantas operates four Lockheed 
turboprop Electras, four Lockheed 
1049G Constellations, four Lockheed 
1049H all-cargo transports and two 
Douglas DC-4s. 

For the immediate future, Qantas 
foresees no need to supplement its fleet 
of 707-138Bs with another model air- 
craft, and expects to increase the Boeing 
fleet to 20 during the next 10 years. 
Engineers believe that the larger jet 
aircraft to be made available soon— 
such as the Boeing 707-320B or the 
Vickers Super VC.10—are too large for 
the traffic volume Qantas is handling or 
will handle for several years. 


Long Range Required 


Oantas is not interested in the short- 
and medium-range jets now available 
because most of its routes are long. 
Although the standard VC.10, which 
will be ready for delivery in 1964, com- 
pares favorably with the 707-138B with 
respect to payload, range and speed, and 
has the added advantage of a shorter 
takeoff capability, it is substantially 
heavier than the 707-138B and thus, 
Qantas believes, would be more costly 
to operate. 

Simply stated, Qantas’ equipment 
philosophy is based on the theory that 
higher schedule frequency with less ca- 
pacity is more profitable than low sched- 
ule frequency with high capacity. 

Oantas hopes to have its fleet fully 
standardized with the Boeing 707-138B 
within the next three years. In that 
time, if airport facilities throughout the 
carrier’s system have been modernized 
for jet service, the Electra fleet will be 
phased out. 

For Qantas, the supersonic transport 
is the ultimate aircraft for international 
service. Unlike much of the industry, 
Qantas deplores the foot-dragging in 
the initial stages of supersonic transport 
development. The airline is giving en- 
thusiastic support to the airplane, al- 
though it recognizes the many problems 
which will accompany the airplane’s 
appearance. 

The long-range equipment program 
of Qantas is geared to the introduction 
of the supersonic transport. It is con- 
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vinced there will be no satisfactory in 
terim airplane which can replace the 
Boeing 707-138B before the supersonic 
transport comes off the production lines 
which, it hopes, will be in the next 
decade. 


Substantial Time Saving 


The reason for this eagerness is based 
again on Australia’s isolated geographic 
position. The supersonic transport will 
cut flying time to London and New 
York by almost two-thirds. For example, 
total elapsed flying time from Sydney 
to London via the Middle East will be 
reduced from 31 hr. 40 min. in a Boeing 
707-138B to 12 hr. 25 min. in a Mach 3 
transport. 

The airline believes that a Mach 3 
transport with a payload and range per- 
formance about on par with the 707-138 
would be ideally suited to its routes and 
would provide Australia with a trans- 
portation link that will bring it closer 
to most of its world-wide markets. 

Qantas is an abbreviation of the car- 
rier’s original name—Queensland and 
Northern Territory Aerial Services. It 
was formed in 1920 to operate within 
Australia. It began overseas operations 
in 1934 in conjunction with Imperial 
Airways on the _ Brisbane-Singapore 
route. 

It is now a purely international air- 
line. Last year, the Commonwealth 
government transferred all Qantas serv 
ices between Australia and New Guinea 
and those within New Guinea and 
Papua to the two domestic airlines (AW 
Dec. 4, p. 47). Qantas’ subsidiary hold- 
ings include a 32% interest in Malayan 
Airways, with a similar proportion 
owned by BOAC and the balance by 
the governments of Malaya, Singapore, 
North Borneo, Sarawak and the State 
of Brunei. 


Oantas also holds a one-third interest 
together with TEAL and BOAC in Fiji 
Airways (AW Nov. 13, p. 47). In April, 
New Zealand purchased Australia’s 
50% share in TEAL (Tasman Empire 
Airways, Ltd.) to make that carrier a 
totally-owned~New Zealand company. 
Subsequently, the two governments 
signed a bilateral air transport agree- 
ment giving Qantas traffic rights to fly 
to and through Auckland, Wellington 
and Christchurch. The agreement 
breaks a monopoly TEAL has held on 
the Tasman Sea route for 20 years, dur- 
ing which it operated in accident-free 

jul d service. 


Worried by U.S. Policy 


r he Australian government has been 
a hard bargainer in bilateral agreement 
negotiations with other governments, 
but is now showing increasing concern 
over the steady increase in the protec- 
tionist attitude being adopted by the 
U.S. and a number of other nations. 

This recent change from the freedom- 
of-the-air policies of the past is attrib- 

| by the Australian government to 
the sudden surge of seat capacity result- 
ing from the introduction of high-pay- 
load jet transports. The Australian 
government is particularly critical of in- 
ternational airlines that have allowed 
the excessive capacity problem to reach 
a point that prevents economic utiliza- 
tion of jet transports. 

Australians are not concerned they 
will lose any of the traffic rights they 
now hold, especially on the lucrative 
long-haul routes to England and the 
U.S. But they recognize that Qantas, 
as well as the other airlines of the 
world, will face even more difficult trad- 
ing conditions in the next year or so. 

Oantas fought hard several years ago 
to win cabotage rights in the U. S.— 


Skyvan Fuselage Nears Completion 


Main fuselage section of the Short Skyvan I transport (AW Nov. 6, p. 71) is nearing 
completion at the Belfast, Ireland, production facility of Short Brothers & Hariand. Air- 
plane is scheduled to fly next spring. Wing sections are weil advanced. 
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ROLLS-ROYCE 


JET LIFT AND PROPULSION ENGINES 


have been specified for 


NEW STOL AND VTOL MILITARY AIRCRAFT 


STOL §=VTOL 


Short Take-off and Landing Vertical Take-off and Landing 


High performance Advanced types of military STOL and VTOL aircraft are being 
designed with Rolls-Royce engines because of the performance which they offer. The latest 
jet-lift engine has a thrust sixteen times its own weight. Joint development of the Rolls-Royce 
R.B.162 jet-lift engine has been agreed by the British, French and German governments. 


Experience Since 1941 Rolls-Royce has pioneered work on STOL and VTOL powerplants; 
the company’s experience in this field is unrivalled. Techniques have been proved by a wide 
range of ground and flight tests including those with the ‘Flying Bedstead”’ and the Short SC.1 
research aircraft. 


Wide choice Rolls-Royce can offer a very wide range of jet-lift and propulsion composite 
powerplants suitable for all types of subsonic and supersonic STOL and VTOL aircraft. 
Lightweight performance boost can be provided for STOL aircraft either by direct jet thrust or 
by flap-blowing for high lift. 

Operational advantages Aircraft with Rolls-Royce VTOL engines can operate from 
unprepared surfaces without special ground facilities. When using the latest take-off and 
landing techniques no difficulties are caused by recirculation and ground erosion. 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 
ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTOR CARS - DIESEL AND GASOLINE ENGINES - ROCKET MOTORS + NUCLEAR PROPULSION 








Red China to Buy Viscounts 


London—Red China last week contracted to buy Vickers Viscount turboprop 
transports for its civil aviation administration, confirming Aviation Week reports 
on the transaction (AW Oct. 9, p. 38 and Nov. 27, p. 17). 

Because of Peking pressure, British Aircraft Corp. declined to comment on 
the sale, but the order is for six Viscounts and is worth about $9 million. Delivery 
will be by the end of 1962, with an option on another six still under considera- 
tion. 

Deal is interpreted as complete Red Chinese disenchantment with Soviet equip- 
ment on the national airline routes, such as the [I-18, Il-14 and I-12. Reasons 
for this disenchantment apparently include high operating costs and low overhaul 
life of the engines. 

Rolls-Royce team still is in Peking, working out final details on spares delivery 
and after-sales liaison for the Dart turboprop which powers the Viscount. In all, 
joint Vickers-Armstrongs and Rolls’ talks with the Red Chinese have been in prog- 
ress since January. The talks reached a firm stage during the annual Farnborough air 





display. 


Farnborough show. 


East and Ghana. 





British Aircraft Corp. denied that Vickers VC.10 four-jet transport and BAC 111 
twin jet medium-range carrier are currently under negotiation. 
Chinese technical team spent considerable time examining the two jets during the 


However, a Red 


In addition to its domestic network, the state airline flies to Ulan-Bator, Tibet, 
North Korea, Irkutsk, Vietnam and Hanoi. 
Airline also is interested in extending operations to Japan, Indonesia, the Middle 


To date, 429 Viscounts have been sold to the world market. Although no aircraft 
as such are on the Hurn production line, Vickers-Armstrongs has been building com- 
ponents sections, to keep its shop lead time high. 








rights to carry international passengers 
between San Francisco and New York 
on flights operating between Sydney 
and London. Qantas lost this bid but 
only after a bitter fight. 


Major Goal 

Qantas’ immediate major goal is to 
obtain rights to operate into Tahiti. 
This is being bitterly opposed by Pan 
American and South Pacific Airways, 
but Qantas holds that a Tahiti stop is 
included in the U. S.-Australia bilateral 
agreement. The U. S. State Depart- 
ment has upheld this interpretation. 

Final decision on this issue will be 
made by the Civil Aeronautics Board, 
which must issue a foreign air carrier 
permit to Qantas befote Tahiti can be 
included in schedules. One Qantas 
official told Aviation Weex that failure 
to win traffic rights in Tahiti could re- 
sult in a “severe strain in Australian 
relationship with the Americans.” 


Passengers Diverted 


Qantas admits that TAI, the 
French airline which won traffic rights 
between Sydney to Los Angeles via 
Tahiti in separate agreements with the 
U. S. and Australia, is diverting trans- 
pacific passengers from it due to the 
Tahiti stop (AW Nov. 6, p. 43). As a 
consequence, there is much criticism 
of the Australian-French bilateral agree- 
ment—which has not yet been ratified— 
as being overly generous to the French. 

Negotiations between the French and 
Australia were often bitter, particularly 
during the time when, under a provi- 


sional agreement, TAI held traffic 
rights through Brisbane and Darwin on 
its Pacific route and Qantas was granted 
rights to Noumea, French New Cale- 
donia. 

TAI wanted rights through Sydney, 
because of its traffic potential, and re- 
nounced the provisional agreement. The 
present agreement went into effect last 
year after Qantas was forced to suspend 
operations into Noumea for about three 
months. 


Jet Competition 

Qantas began this year to feel the 
pinch of heavy jet competition on 
routes. In addition, the world-wide 
trafic depression, which has caused a 
profit-squeeze within the industry, was 
severely felt by Qantas. Net profit for 
the year ending Mar. 31 was substan- 
tially less than during the previous 
period. Rate of return on average paid- 
up capital for the latest 12-month 
period was 3.7%, compared with 
7.16% in the previous period. 

Although Qantas has rigidly held to 
the principle of limited capacity, avail 
able seat miles outstripped passenger 
volume to drop load factors from 56‘ 
in 1959 to 53% last year. Revenues 
climbed 19% due to a 44% increase in 
tourist and economy-class passengers 
First-class trafic declined 1%. 

The airline is pinning its hopes fot 
further revenue increases on the ail 
freight field and feels there is a great 
future in this area for its particular typ« 
of operation. During the 12 months 
ended Mar. 31, the airline handled 28 
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million ton miles of air cargo, a 48% 
increase over the previous year. 

Cargo capacity now averages 70 tons 
per week, majority of which is pro- 
vided by the four Lockheed 1049H all- 
cargo transports. Currently, an intense 
cargo sales campaign is being conducted 
in a move to expand the use of air by 
Australian exporters. 


(This is the third of four articles examin- 
ing the civil aviation situation in Australia 
ind New Zealand.) 


U.S. Talks With Irish 
Are Near Deadlock 


Dublin—Negotiations between Ireland 
and the U. S. drew close to a stalemate 
last week with the Irish standing firm 
in their position that U.S. flag carriers 
should serve Shannon rather than Dub- 
lin on transatlantic flights. 

U.S. is seeking landing rights at 
Dublin with beyond rights from New 
York to London and European ports 
of entry (AW Dec. 4, p. 50). TWA, 
which operates a peak-season_transat- 
lantic service terminating at Shannon, 
claims it is unable to compete effectively 
with Irish Airlines which flies directly 
to Dublin from New York, Boston and 
Chicago. 

The Irish hold that Shannon is the 
natural tourist stop for U. S. flag carriers 
ind is rigidly opposing the U.S. bid. 
As of late last week the Irish stand had 
forced the discussions into a virtual 
deadlock. 

U.S. delegation is headed by Edward 
Bolster, director of the Office of Trans- 
port and Communications of the State 
Department. Civil Aeronautics Board 
is represented by Member Robert Mur- 
phy, who left the talks temporarily to 
return to the U.S. to participate in the 
voting in the Northeast Airlines-Hughes 
Tool Co. case. Irish delegation is led 
by Dr. T. J. Beere, Secretary of the De- 
partment of Transport and Power. 


Northwest Reports 
Profit for October 


Northwest Airlines last week reported 
1 net profit, after taxes and interest ex- 
pense, of $79,434 for October com- 
pared with a net loss of $272,591 in the 
same period last year. Net earnings for 
the first 10 months of 1961 totaled 
$3.5 million. 

The airline showed a marked reduc- 
tion in expenses; from $102.1 million 
for the first 10 months of 1960 to $81.4 
million in the same period this year. 
Revenues declined during the compar- 
able periods from $104.8 million to 
$90.8 million. The airline said the 10- 
month figures reflect the effect of a 
strike in the early months of 1961. 
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NOW HEAR THIS 


Search and rescue... in open sea, foul weather, 
at night, at long range. This is the job for 
the Navy’s all-weather HU2K-1 SEASPRITE. 





THE KAMAN AIRCRAFT CORPORATION, BLOOMFIELD, CONN. < 











Airline Income and Expenses—September, 1961 





Passenger 
Revenue 


U.S. Mail 


Express 


Freight 


Charter 


. 





Total 
Operating 
Revenue 


Total 
Operating 
Expense 


Net Income 
Before 
Toxes 





DOMESTIC TRUNKS 


American 
Continental 
Eastern 


Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 


American 


Caribbean Atlantic .... 
Delta 
Eastern 


Northwest 
Pan American Combined. 
Alaska 


South Pacific 
Trans World 
United 


Western 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 


North Central. 


Piedmont 

Southern 

Trans- Texas 

0 RO eee 


—" LINES 
Hawaiian 


|CARGO LINES 

Aerovias Sud Americana. 
Flying Tiger 

Seaboard World 


HELICOPTER LINES 
Chicago Helicopter.... 
Los Angeles Airways... 
New York Airways 


ALASKA LINES 
Alaska Airlines 
Alaska Coastal 
Cordova 
Ellis 
Kodiak 
Northern Consolidated. . 
Pacific Northern 
Reeve Aleutian 
Western Alaska 


$31,967,819 
5,712,682 
4,696,000 
10,664,000 
17,988,553 
5,242,475 
3,425,805 
6,579,764 
22,604,991 
39,733,826 
5,365,392 


472,824 
740,420 


32, 197, 000 
4,000 

* 487, 000 
6,000 

8 ,020, 000 
1,368,000 
38,710 
7,272,835 
2,197,348 
521,578 


1, 142,919 
456,344 
332,296 
592,300 
504,565 

1, 232,599 

1,355,569 
674,840 
561,307 
747,191 
486,948 
429.671 
572,885 


416,762 
555,346 


121,876 
18,243 
100,822 


331,273 
100,741 


$ 694,096 


162,045 
98,000 
233,000 
449,049 
139,692 
64,445 
209,720 
502,514 
1,252,044 
106,617 


6,560 
32,753 
2,715 


50,253 


675,905 


51,003 
10,762 
11,265 
4,500 

905 
64,969 
89, 137 
47,763 
46,261 


$392,673 


76,050 
47,000 
135,000 
35, 103 
43,031 





$2,397,095 


262,996 
147,000 
434,000 
1,059,352" 
348,009 
86,825 
530,096" 
1,625, 682? 
i 995, (615! 
205, /342? 


63,530 


4,247, 000! 

61,000° 
1,752,000! 
1,330, 000 * 
7 104, /000* 


10,261 
17,260 
20,383 
20,603 
14,970 


4,923 
78,110 


53,494 
897,757 
671,941 








177,754 


20,000 


100 940 


20, 337 
233, 459 


| 
| 
i 


| $35,887,121 


| 


6,461,396 
5,099,000 


* 11,684,000 


214,463 


65,607 


613,775 
6,680 


163,876 
4,372, /000 
2,406, 000 


380,000 
1,586,000 


229, 186 


88,803 
1,803, 930 
894,617 


194,672 
3,905 
56,289 
3,600 
6,578 
666 
34,21 
4,842 


19,673,388 
6,003,031 
3,70 1,937 
7,307,803 

25, 168,713 

44,335,882 
5,769,752 


571.892 
1,508,658 
290,687 
141,000 
2,489,030 
98,485 
3,849,020 
44, 126,000 
495,000 
22, 123,000 
9°515,000 
12,006,000 
1,956,000 
41,675 
9,08 1,988 
2,404,549 
536,466 


1,779, 133 
758,763 
499,498 

1,249,394 
904,725 

1,731,682 

2, 147,282 

1,116,712 
923,471 

1,208,362 
894,061 
838,046 

1,034,661 


438,472 
649,051 


149,789 
2,706,870 
1.918, 179 


253,534 
134, 167 
309.718 


834,973 
179.715 
132,412 
115,000 
31,279 
322,686 
,077,930 
298,457 
57,423 


$34,516,791 
6, 104,279 
4,654,000 
11,527,000 
23,424,008 
6,419,132 
4,573,820 
6,843,401 
25,081,483 
43,922,936 
5,353,433 


604, 134 
1,340,875 
293,857 
209/000 
2,468,253 
155,032 
2,727,456 
39, 295,000 
445,000 
19,903,000 
9; 602,000 
9,346,000 
1,789,000 
88,891 
7,898,676 
1,904, 168 
425,368 


1,563,435 
688,679 
739,812 

1,256,514 
918,738 

1,628, 194 

2'064.417 

1,090,882 
851,044 

1,064,642 
833,421 
823,588 
906,716 


438,472 
650,620 


181,663 
3,014,170 
2,349,215 


274,917 
129,331 
336,487 


886,264 
182,446 
127,737 
120,000 

34,866 
336,275 
964,054 
213,215 

23,056 


$1,370,330 
205,579 
217,000 

— 38,000 
-3,870,663 
~609,596 
—1,075,436 
322,805 
-2,157,514 
-393, 166 
245, 165 


32,242 
139,647 
2,594 
-68,000 
-21,212 
-55,817 
1,011,717 
4,237,000 
88,000 
2,516,000 
-82,000 
2,708,000 
133,000 
$2, 737 
-1,065, 713 
"450, 641 
10 1,066 


166,631 


103, 032 


664? 
-23,001? 


-31,874? 
-490,776 
-525,026? 




















Wein Alaska 108, 748 54,003 46,409 | 78,209 431,859 425,820 


1 Property: express, excess baggage and freight 7 Net profit or loss °* Military contract * Passenger and freight charter 
5 Includes excess baggage Figures for Trans Caribbean, Riddle, Slich and Avalon were not available. 
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JTF10 (10,000 Lb.) 


J57/JTSC SERIES (12,000-13,500 Lb.) 


JT8D (14,000 Lb.) 





J58/JT11 (30,000 Lb. class) 


that spans the field of flight 


Above the seven seas and across six continents, Pratt & Whitney Aircraft jet engines 

have carried more passengers to more places than all others in the world. They power 

8 out of 10 long-range Douglas DC-8 and Boeing 707 jetliners — and all the 

medium-range Boeing 727s on order. They power the majority of our nation’s frontline 
military jet aircraft. These jet engines have proved their dependability and 
economy in more than 15,000,000 hours of flight. The Pratt & Whitney 
Aircraft family of engines offers the broadest range of aircraft power 
available from any single source in the world. Liquid hydrogen rocket 
engines designed and built by Pratt & Whitney 
Aircraft will probe deep into space. U 


Pratt & Whitney Airc raft DIVISION OF UNITED AIRCRAFT CORPORATION / EAST HARTFORD, CONNECTICUT 








AIRLINE OBSERVER 


> Trans World Airlines’ semi-annual interest payment of $3.1 million on its 
64% debentures is based on 1960 results and is no assurance that the next 
payment due June 1, 1962, will be made on schedule. Terms of the deben- 
ture issue permit that the interest be paid only to the extent of available 
income of the previous year, and TWA 196] results have been in the red 
so far. Price of the debentures, which have a relatively high interest rate, 
has been weak on the New York bond market recently, partly due to the 
prospect of interest deferment. 


> Estimates of domestic trunkline losses for 1961 now range between $30 
million and $50 million. The pessimistic projections are based on increasingly 
high interest expense and the decline in revenue passenger miles. Some 
optimistic observers feel the loss forecasts are too high; that last quarter 
adjustments will reduce the loss figures some carriers have reported through 
the first three quarters. All, however, are generally agreed that the industry’s 
final results will be far removed from a profit or even a break-even figure. 


> Acroflot will begin regular weekly scheduled service between Moscow and 
Jakarta, Indonesia beginning Jan. |. It will operate Il-18 turboprop transports 
over the route, which is the longest served by the state-owned airline. 


> Sabena Belgian World Airlines has reportedly decided to handle its 1962 
helicopter network with its present fleet of five Sikorsky S-58 aircraft. New 
equipment purchases will be postponed until the company knows how the 
Air Union scheme will affect its scheduled helicopter service (AW Nov. 
27, p. 50). Sabena has five S-58s remaining after selling two and losing one 
in an accident. 


> Plans for a $2]-million terminal building at Detroit Metropolitan Airport 
call for combining all airline services at a single airport serving Detroit for 
the first time since 1958. During that period, six airlines have been operating 
into Willow Run Airport, and eight, including Flying Tiger and Riddle 
cargo lines, have been serving Detroit Metropolitan. 


> Russia’s Aeroflot opened its winter season Dec. 1 with fare reductions 
averaging 10-15°¢ and inauguration of new turboprop services. Moscow- 
Novosibirsk fare was cut seven rubles ($7.77 at the Soviet rate of exchange) 
and Moscow-Irkutsk tariff was reduced by nine rubles ($9.99). An-10A turbo- 
prop, 100-passenger transports were placed into operation on the Kharbarovsk- 
Yuzhnyi-Sakhalin, Novosibirsk-Sochi and Kharbarovsk-Magadan routes this 
month for the first time. 


> Lan-Chile Airlines, in its U.S. advertising, describes its installment plan as 
“go now—pay mafana.” 


> Support for higher airline fares expressed in the report of the aviation 
committee of the Investment Bankers Assn. was not enthusiastic. Original 
draft took the stand that reduced, not higher fares, might be the answer. But 
collapse of the youth fare plan led to revisions of the original draft by com- 
mittee members, and produced a stand for some reasonable form of selective 
fare relief—presumably coach adjustments. Some aviation financial experts 
now strongly question that the airline market is as inelastic as it once was 
believed. Others who disagree feel that a fare increase is a short-term neces- 
sity, but that CAB-recommended changes (AW Dec. 4, p. 37), such as pool- 
ing ground equipment, might be a better long-run solution. 


> Braniff Airways and Pan American last week filed an interchange agreement 
with the Civil Aeronautics Board which, if approved, would provide direct 
service between Houston, Dallas and London via Chicago in competition 
with KLM, only international carrier now offering through service from 
Houston to Europe. Daily flights will be operated with PanAm’s Boeing 
707-320 turbojet transports. 











SHORTLINES 


P Allied Aviation Fueling Co. of Vir- 
ginia has a $50,037 Federal Aviation 
Agency contract to test aircraft fueling 
systems at Dulles International Airport, 
under construction outside of Wash- 
ington, D. C. About 880,000 gal. of 
jet fuel and aviation gasoline have been 
trucked to Dulles for the testing. 





> Aruba’s Prinses Beatrix Airport in 
The Netherlands West Indies will un- 
dergo a $6.7-million improvement and 
expansion program. Runway will be 
lengthened from 6,445 ft. to 9,000 ft. 
to accommodate large jet aircraft and 
a new terminal building will be con- 
structed. Work will begin next sum- 
mer and will be completed in 1963. 


> Cathay Pacific Airways of Hong 
Kong has bought a Convair 880-M jet 
transport scheduled for delivery next 
March. The aircraft, which will be put 
into service between Hong Kong, For- 
mosa and Japan, will seat 24 first-class 
passengers four abreast and 70 economy 
passengers five abreas*. 


> Caribbean Atlantic Airlines has Civil 
Aeronautics Board permission to serve 
Pointe-a-Pitre in Guadaloupe, French 
West Indies through La Raizet Airport 
after Dec. 1. 


> Delta Air Lines reports its Convair 
880s now contain first-class and tourist 
iccommodations. The aircraft, formerly 
all first class, seat 56 first-class travelers 
and 32 tourist-class passengers. 


> Eastern Air Lines has omitted its cash 
dividend for the fourth quarter and the 
2% annual dividend in stock. Eastern 
reports the action was taken to conserve 


cash to finance jet aircraft on order. 


P Irish Airlines reports a 145.2% in- 
crease in passenger traffic during 
October on its European-North Ameri- 
can route, compared with October, 
1960. It reports an operating surplus of 
$1.4 million for the six-month period 
: 2 
ending Sept. 30. 


> North Central Airlines board of direc- 
tors has voted a stock split plan giving 
stockholders three additional shares of 
stock for each share they own. 


> Western Air Lines’ stewardesses, as 
a result of a new contract between 
Western and the Air Line Stewards and 
Stewardesses Assn. (AFL-CIO), will 
receive pay increases averaging $44 a 
month. Contract calls for bonuses up 
to $12 a month for senior stewardess 
duties and an 8% pay increase retro- 
active from Jan. 1 to Nov. 1, 1961. 
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y's 
20KW CW AT 2KMC Sggermmremn 


New Eimac 4KM70SJ klystron doubles CW power available at S-band. 
And offers all these outstanding features for scatter and space communications: 


. 20 kilowatts CW 7. One fixed magnet supply 

. Tunable — 1700-2400Mc 8. High efficiency at both 10 and 20 KW 
. Minimum 3db bandwidth: 12Mc 9. Built-in titanium vacuum pump 

. Minimum wideband gain: 40db 10. Fixed input and output coupling 

. Meets AN/FRC-56(v) specifications 11, Four integral cavities 

. Low heater power — no bombarder 12. Modulating anode 


Write now for complete data and delivery schedules: [ON 
High Power Microwave Marketing, Eitel-McCullough, Inc., San Carlos, California, EO 
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CANADAIR CL-41 is a primary and transitional trainer, designed for clean stalls, automatic spin recovery and low landing speed. 


Aviation Week Pilot Report: 





CL-41 Trainer Meets Demands Over Wide 


By Larry Booda 


Montreal—Canadair CL-41A _ jet 
trainer—forgiving of error in its low 
speed regime—can be used for primary 
training of fledgling pilots, vet still is hot 
enough at higher speeds to serve as a 
transitional aircraft for the advanced 
student or the experienced pilot. 

This versatility was demonstrated 
when an Aviation WEEK pilot flew the 
uirplane at Cartierville airport here 
where the plant of Canadair, Ltd., a 
subsidiary of General Dynamics Corp., 
is located. 


TAIL SECTION may be removed rearward to permit engine work to be done. 
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Roval Canadian Air Force require- 
ments dictated a broad mission spec- 
trum, which design engineers have in 
substantial measure incorporated into 
this two-place, side-by-side, single-engine 
aircraft. 

For training of the primary or basic 
student, the CL-41 offers: 

e Full stall combined with the ability 
to keep wings level with the ailerons 
while the rudder is centered. 

e Entry into spin only by deliberate ap- 
plication of required control forces and 
automatic recovery when controls are 


—_— 
¥ 


freed except under non-standard trim 
and loading conditions. 

e Landing at moderate speeds with eve 
level close to the ground for better 
height judgment. 

e Standard techniques for performance 
of low speed acrobatics. 

e Side-by-side seating, permitting the 
student to observe control movements 
while the instructor is demonstrating 
maneuvers. 

e Economical operations below 15,000 
ft. Low altitude fuel consumption of 
many jets is high, prohibiting low alti- 
tude missions. 

For the advanced student or for pilots 
whose experience has been in propeller- 
driven aircraft, the CL-41 offers the 
following: 

e Sufficiently high subsonic speeds to 
demonstrate the effects of compressi- 
bility. 

e Standard responsiveness in perform- 
ing high speed aerobatics. 

e Ability to withstand and demonstrate 
high positive and negative accelerations. 
e Aerodynamic characteristics of the 
“clean” aircraft and training in the use 
of speed brakes. 

e Familiarization with the use of pro- 
tective helmets, oxygen masks and cock- 
pit pressurization. 

e Jet engine operation, including in- 
troduction to the relatively slow power 
response after rapid throttle opening 
when compared with reciprocating and 
turboprop engines. 

In order to fill a gap in the train- 
ing spectruni prior to introducing pilots 
to operational types of aircraft, the 
RCAF has specified development of 
the CL-41R, a version of the basic air- 
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ROYAL CANADIAN AIR FORCE has ordered 190 of the single-engine trainers and NATO and non-NATO nations have shown interest. 


Speed Range 


craft which will carry the radar and 
other electronics gear of the Lockheed 
F-104 and the Canadair CF-104 fighter 
aircraft. In this configuration, it will 
serve as an intercept trainer. 

Thus it is possible that, in the future, 
many RCAF fighter pilots will have 
flown only the CL-41 before reaching 
combat units. 


Canadair Sales Effort 


At present, Canadair is assured of 
selling 190 of the jet trainers. Beyond 
that, the company has made a major 
sales effort in Europe, where the engi- 
neering test model, its development pro- 
gram completed, was flown by pilots of 
the air forces of several NATO nations. 
Pilots of the U.S. Air Force and U.S. 
Navy also have flown it. 

The CL-41 now is in the plant having 
changes incorporated in it which will 
appear in the production model. Target 
price is less than $200,000. 

Powerplant for the CL-41 is the 
Pratt & Whitney JT12A-5 (J60) axial 
flow turbojet which is designed to pro- 
duce 2,900 lb. of static thrust at sea 
level, military rating. For this instal- 
lation, however, a stop limits engine 
speed to 95% rpm. or approximately 
2,400 Ib. thrust. With this conservative 
limitation, prolonged running of the 
engine at high rpm. will not be pos- 
sible. This type of operation further 
permits 800 hr. engine time before the 
first overhaul. 

Alternate engines are the Bristol 
Siddeley Viper, General Electric J85 
and Rolls-Royce RB.145. 

The most unusual features of the 
CL-41 are its low slung appearance and 


High 


} 


T-empennage configuration. 
part of the aircraft is the top of 
vertical stabilizer which is 9 ft. 33 in 
the ground. The bottom of the n 
portion rests only two feet above 
ground. 

Span of the unswept wing is 3 
4 in. and the length of the aircraft 
32 ft. Main landing gear tread is 
ft. 2.5 in. and the wheel base is 1] 
1 in. Gross weight is 7,300 Ib. 

Hydraulically operated speed brah 
are located on each side of the fusel 
below the leading edge of the vert 
stabilizer. Screens covering the divid 


air inlet ducts in fairings at the leading 


edge of the wing root, the landing gea 


DUAL FLIGHT instruments are placed in fr 
centered. There are no overhead controls. 


flaps and canopy also are hydraulically 
perated. Ailerons, rudder and elevators 
ire of aluminum alloy construction. In 
iddition, the trailing edges of the ailer- 
ns are made of full depth honeycomb. 
No highly specialized gear was te- 
juired for flight in the CL-41. For the 
\viATION WEEK flight, a standard light 
flight suit was worn and was comfort- 
ible in the 43F weather. A protective 
helmet with attached oxygen mask and 
1 P9B-1 back parachute completed the 
wutfit. The aircraft has connections for 
in anti-g suit. 
Entry into the cockpit was made 
from each side by means of two retract- 
ible steps. The instructor may occupy 


mt of both pilots’ seats with engine instruments 











communications [SINI(GIINIEERISD) 


More than a computer, the Bendix G-20 is an integrated communications network engineered to handle all 


your data processing problems with incomparable speed, simplicity and reliability. =" Your engineering, 


business and scientific programs are processed concurrently on a single G-20 system...the unique and 
powerful G-20 communications system permits the G-20 to assume many operational configurations to 
match varying computational requirements. ® All this is done automatically ...under executive programmed 
control. Thus, the system automatically establishes program priorities, assigns and switches accessory units 
and communications channels, and performs complex processing at microsecond speed. Speaking of speed, 
Bendix magnetic tape units reliably read and write at the rate of 240,000 digits per second . . . search 
at twice that speed. ® The result? More useful computations per dollar invested than any other comput- 
ing system available. = And don’t overlook Bendix support. A nationwide service organization assures 
maximum “uptime?’ A large, skilled programming staff is developing common-language business and sci- 
entific programming systems available to all users. * Bendix computer representatives are located in major 
cities throughout the United States. They will be glad to show you how the proven communications- 
engineered G-20 can effectively reduce your data processing costs. 


Bendix Computer Division 


DEPT. AF-37, LOS ANGELES 45, CALIFORNIA 





the left seat with beginning students 
and move to the right after the student 
has mastered operation of the principal 
controls. 

The two Weber ejection seats are 
separated by a narrow central console in 
the roomy cockpit. In this instance both 
pilots weighed more than 190 Ib. yet 
were able to operate the aircraft without 
interference to arm or leg movements. 

Flight controls are identical for both 
positions. Control sticks are mechani- 
cally interconnected by push-pull torque 
tubes and are topped by the USAF B-8A 
tvpe hand grip which incorporates but- 
tons for nose wheel engagement, cleva- 
tor and aileron trim and intercom. 

Rudder pedals are the toe brake type 
and are adjustable bv means of a small 
wheel located under the instrument 
panel on each side. 

The flight group of instruments is 
directly in front of each position. In- 
cluded are an airspeed indicator, atti- 
tude indicator, altimeter, vertical speed 
indicator, heading indicator, turn and 
bank indicator and machmeter. A 
standby magnetic compass is installed 
on the center beam of the windshield. 

The center panel contains a percent- 
age type tachometer, exhaust tempera- 
ture, exhaust pressure ratio, fuel quan- 
tity, oil pressure, oil temperature, flap 
and hydraulic pressure indicators and 
fire extinguisher actuator switches. Be- 
low the center panel are separate oxy- 
gen regulator panels. The oxygen sys- 
tem is the liquid type with a capacity 
of 5 liters. 

The forward part of the center con- 
sole holds the engine master, starting, 
anti-icing, start-stop, inverter, cockpit 
lights, battery and generator switches. 

To the right of the right hand seat 
is a fuse panel. 

Automatic direction finder, inter- 
phone, VHF and air conditioning and 
circuit breaker panels are located be- 
hind the throttle and flap controls of 
the wight hand seat. 

To the left of the left side pilot’s 
position is the master throttle which in- 
corporates a detent at the engine idle 
position to prevent inadvertent shutting 
off of the engine fuel. Beside it is the 
flap control. 

At the top of each throttle is a two 
position speed brake control button. 

Behind the throttle on the left side 
are elevator and aileron alternate trim 
controls and a canopy declutch and 
hand crank for alternate operation. For- 
ward of the throttle on the vertical panel 
are the landing gear handle, the canopy 
actuating switch, canopy jettison switch, 
demist and defrost switch, landing gear 
override switch, hydraulic emergency 
selector, landing and taxi lights switch, 
accelerometer and drag chute release 
and jettison switch. The emergency hy- 
draulic hand pump is on the floor and 


located to the left of the left hand seat. 

The Weber ejection seats are adjust- 
able up and down. Sequence for ejec- 
tion includes: 

e Raising a handle on either pilot po- 
sition jettisons the canopy and locks the 
shoulder harness. 

e The seat can then be fired by a trig- 
ger. It is not possible to squeeze the 
trigger until the canopy jettison handle 
is raised nor can the shoulder harness 
be unlocked. 

e As the seat leaves the aircraft, the 
M-12 initiator is triggered and one sec- 
ond later actuates the release of the 
safety belt. The abilitv to unlock the 
seat harness is unaffected bv the auto- 
matic features. 

e As the pilot separates from the seat 
the rip cord of the parachute, which is 
fastened to the left lap belt. is pulled 
automatically. 

e When the seat is ejected the anti-g 
suit, oxygen hose, microphone and 
headset connections are automatically 
broken at one fitting. 

Only one unfavorable feature about 
the ejection seat installation was noted. 
If the legs are outstretched or are off 
center at the time of ejection, they 
could be injured. No stirrups are pro- 
vided. 

Engine starting procedure is simple 
When the master switch is turned on, 
a booster pump located in the collector 
sump for the five fuel cells is started. 
The starter switch is actuated by pulling 
out the knob to unlock and depressing 
it to start the engine turning over. At 
10% rpm., the throttle is pulled out of 
idle cutoff past the detent into the idle 
position starting the idle flow of fuel 
to the engine. 

If a hot start is indicated by the 
temperature gauge, the throttle is again 





CL-41 Specifications 
36 ft. 4 in. 


Wing span 
Length 
Height (tail) 
Height (canopy) 
Ground clearance 
Horizontal stabilizer width. . .13 ft. 7 in. 
Cockpit width at canopy sill. . .4 ft. 3 in. 
Cockpit width at consoles. .3 ft. 117 in. 
Seat spacing 3 
Normal mission gross weight. . .7,300 tb. 
Ferry mission with drop tanks. .8,460 Ib. 
ec 4,870 Ib. 
Sn, PAINE oS +o v:0c'n. wee 1,440 Ib. 
Fuel, external 
Fuel 
Alternate 
Emergency 
Maximum cruise speed 

418 kt. TAS at 30,000 ft. 

(Note: no reduction for turbulence) 

Rate of climb, initial. ..... .3,650 fpm. 
Rate of climb, 30,000 ft... .1,200 fpm. 
Time to climb to 30,000 ft. . .14.5 min. 
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measurement 
and control 


of pressure and differential pressure 
DELTADYNE® SWITCHES 


Pat. No. 2, a ‘ 
~—— —— Adjustable for 


Ms signalling 
pressure and 
es differential 


=. pressure from 
ee 0.25” we to 200 
| £ psi (or psid) in 
~ systems to5000 
psi and —65° to +275°F; leak- 
proof. Units sound alarm, light 
bulb, turn motor on or off, op- 
erate valves — remotely or in 
place. $40 to $75 


DELTADYNE INDICATORS 


Adjustable and 
non-adjustable. 
Actuation 0.01 to 
100 psi (or psid). 
For same pres- 
sure/temperature 
as switches. Red 
button pops to 
give visual indica- 
tion of overpressure. $22 to $85 


DELTADYNE GAUGES 


For system 
pressures to 
3000 psi; indi- 
cation from 0 
to 60 psi differ- 
ential; leak- 
proof — no 
moving seals; 
high-visibility scale. 0 to 60° 
psid, 3000 psi w.p. model. $92 


TRANSMITTERS Complete with re- 


mote or in-place recorder, 


Extended pressure and temper- 
ature ranges available in all 
instruments. 


OFF-THE-SHELF OR CUSTOM-ENGINEERED FOR 
e Hydraulic/pneumatic systems (air- 
borne, ground support, industrial) 
e Process industries (chemical, petro- 
leum, fuels) 
e Equipment manufacturers (fluid 
handling) 


<OA>ACOOSD ESMZ - HWZH-HMO SmZ 


Read or contro! tank levels, and pressure 
drops across filters, heat exchangers, ori- 
fices for flow metering, gas adsorbers 
and many other types of equipment. 
Learn more about the cost and service 
advantages of these units. 


WRITE FOR COMPLETE LITERATURE 


Aircraft Porous Media, tne. 


A subsidiary of Pall Corporation 


GLEN COVE, NEW YORK 

















REPUBLIC 17-7 PH* and PH 15-7 Mo* 


These grades possess the cold formability 
of austenitic stainless grades... the harden- 
ability of martensitic grades. High strength 
levels and good creep resistance are main- 
tained at temperatures to over 700°F. and 
900°F. respectively. Typical applications: 
aircraft and advanced missile structural 
parts, bellows, hose clamps, leaf springs 
and spring clips, pressure tanks, surgical 
instruments, antennae. 
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STAINLESS STEELS 


BECAUSE THEY OFFER GREATER VERSATILITY, 
precipitation hardenable stainless steels broaden the already 
wide field of stainless steel applicability ... Republic PH 
Stainless Steels available in the standard mill products effec- 
tively reduce fabricating costs. Higher developed strengths 
— which remain high at elevated temperatures—atre coupled 
with the formability and corrosion-resistance of other stainless 
grades. Mail coupon for data. 


REPUBLIC 17-4 PH* REPUBLIC A-286 


Simple heat treatment after fabrication de- In addition to excellent corrosion-resistance, 
velops high strength levels without excessive this grade is designed to afford elevated 
distortion or scaling. Unlike most martensitic temperature creep and stress rupture strength 
chromium types, Republic 17-4 PH* is welded to over 1200°F. Because it is used on critical 
without preheating or post annealing, thus applications, majority of tonnage produced is 
resulting in lower fabricating costs. Typical processed from ingots that have been vacuum 
applications: bearings, bolts, shafts, aircraft melted by Republic’s consumable electrode 
fittings, gears, splines, mandrels, pins, seats, process. Typical applications: jet engine and 
and valves. gas turbine components such as wheels, blades, 
frames, housings, afterburners, tail cone parts, 
and fasteners. 


mpi * Licensed under Pat. Nos. 2482096, 2505763 and Trade Mark of Licensor. 


Cleveland 1 , Ohio 
Where Steels are Made to Meet the Challenge of Acceleration 


oy Strong, Modern, Dependable 





REPUBLIC STEEL CORPORATION 

DEPT. AW-1262 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
Please send more information on: 

O Republic 17-7 PH and PH 15-7 Mo 

O Republic 17-4 PH D Republic A-286 
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PICTURE OFA 


CORPORATE 
I M AG K You are look- 


ing at a P104 series miniaturized 
pressure potentiometer by Trans- 
Sonics, Inc. 

An excellent corporate image, we 
think for there is no more trust- 
worthy ‘image’ of a company with 
whom you may want to do business 
than the products it makes. 

What makes this high-precision 
instrument a good image for Trans- 
Sonics, Inc.? 

Well, for one thing, it has proven its 
reliability under pressure in the most 
demanding missile applications. 

So has the company that made it — by 
continuing to meet the increasingly 
stringent demands for better and 
better transducers and instrumenta- 
ion systems for the missile, aircraft 
and defense industries for 13 years. 

For another, the P104 potentiometer 
is highly versatile. 

So is the company that made it. Trans- 
Sonics, Inc. makes precision instru- 
ments for measuring level, flow, and 
temperature as well as pressure. 

[hen too, the P104 features a re- 
markable speed of response. 

So does the company that made it. You'll 
find Trans-Sonics, Inc. > 
both receptive and quick ee, 
to respond to your needs. § ~~ ™ 
Let us send you our new 
bulletin and catalog. It 
suggests the many ways 
Trans-Sonics, Inc. can 
serve you. 


To put the sure in measurement... 


TRANS-SONICS, inc. 


DEPT.1A, P.O. BOX 328 
LEXINGTON, MASSACHUSETTS 


TRANS-SONICS* P104 PRESSURE POTENTIOMETER 





moved to the cutoff position. Idle rpm. 
is normally 40% or over. In this in- 
stance it was 43%. 

To begin taxiing, a slight advance of 
the throttle was necessary followed im- 
mediately by retarding it to the idle 
position. This setting is sufficient to 
maintain a taxiing speed of approxi- 
mately .20 kt. 

Steering normally is done by the hy- 
draulically powered nose wheel. This 
is engaged by pressing a button on the 
stick. The rudder remains engaged 
through a throw of 45 deg. each side 
of center. The aircraft can turn in a 
circle of less than 40 ft. 

It takes a conscious effort to keep the 
nose wheel engagement button de- 
pressed and over an extended taxiing 
period this can result in a tired thumb. 
Steering can be done by differential 
braking also. 

This type aircraft normally would not 
need power steering. The RCAF, how- 
ever, took into account operating con- 
ditions over long winter months when 
differential braking is ineffective on ice 
and both impacted and soft snow. 


Cockpit Height 


When taxiing the CL-41 for the first 
time, the pilot is impressed with the 
closeness of the cockpit to the ground. 
This peculiarity is amplified during 
takeoff and landing maneuvers. 

The brakes, steering, flight instru- 
ments, demist and deice operation, ADF 
and anti-g suit, if worn, are checked 
while taxiing. 

The pre-takeoff check list includes 
the hydraulic pressure, harness, control 
trim, throttle friction, fuel, flaps set- 
ting, speed brakes, gyros, switches, con- 
trols, canopy and annunciator panel. 

A full power turnup was quickly ac- 
complished, during which all engine in- 
strument readings were checked for 
normal indications. 

Takeoff power application can be 
slow or rapid. It was eased on for the 
first takeoff. The greatest surge of power 
was noticed in the last inch of the 
throttle throw. 

Assistant Chief Engineering Test 
Pilot Ian MacTavish explained that he 
normally took off with the nose whecl 
steering engaged for the first 40 or 45 ft. 
This was done but was not needed be- 
cause a 10 to 12-kt. wind was coming 
directly down the runway. 

Rudder control was noted at about 
50 kt. Slight back pressure was applied 
to the stick at this point, but was not 
immediately effective. Between 70 and 
85 kt. the nose wheel came off rapidly 
and rotation was checked in a mildly 
nose high attitude. Airspeed built up 
rapidly as the landing gear was raised. 

At 110 kt. the flaps were raised, 
necessitating a slight change in elevator 
trim nose up. 

It was at this point that the visi- 


LARGER SPEED BRAKES are planned for 
production medels of the CL-41. 


bility advantages of the CL-41 became 
apparent. Downward visibility was al- 
most vertical because the seat is ahead 
of the wing and horizontal sight sweeps 
through 300 deg. 

Optimum climb speed is 175 kt. In- 
itial rate of climb is 3,650 fpm. Rate at 
30,000 ft. is reduced to 1,200 fpm. 
Time to climb to that altitude is 12.3 
min. 

Air work was first on the schedule. 
Since aerobatics must be performed dur- 
ing conditions of full ground visibility, 
the air corridor was limited to an off air- 
ways area about 20 by 50 mi. in size. 

The rpm. was reduced to 85% at 
12,000 ft. Straight and level flight at 
this setting produced an indicated air- 
speed of 212 kt., which was computed 
to be 268 kt. true airspeed. 

Shallow turns to the left and right 
were made and altitude was easily main- 
tained. Then steep turns were tried. 
Maintaining altitude during the lat 
ter was not as simple at first until the 
proper amount of back stick pressure 
was determined. Acceleration forces in 
these turns were mild, not more than 2g 
at any time. Tendency was to gain alti 
tude in left turns and lose altitude in 
right turns. 


Stall Performance 


Stalls were tried next. In the clean 
condition and the throttle in idle po 
sition, speed decayed slowly in a slight 
nose up attitude. The nose was raised 
to about 20 deg. As the stick came all 
the way back and the indicated airspeed 
was 85 kt. there was some stick shake 
but the full stall came suddenly. With 
the rudder centered and the stick all 
the way back there was still enough 
aileron control to keep from dropping 
off on one wing. The nose dropped but 
then came up again. 

Stalls with the landing gear and flaps 
down and speed brakes extended werc 
similar, but the warning came sooner. 
The stall under these conditions was 
at 73 kt. Only slight forward motion 
of the stick was required to terminate 
the stall in both the dirty and clean 
conditions. 

Production 


models of the aircraft 
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will have a stick shaker installed as a 
stall warning device. 

The stall curve is not as: broad as 
that of many other training aircraft, 
but it is more honest than operational 
aircraft. It compares closely with the 
North American/USAF T-6. 

Rolls with the nose slightly high at 
the beginning and an indicated air- 
speed of 200 kt. were tried to the right 
and the left. At this speed top rud- 
der had to be applied in the vertical 
position. 

Rolls at higher airspeeds were not 
tried but were described as being similar 
to the aileron rolls of the Lockheed 
r-33. 

Spins to the right and left must be 
entered deliberately, with the stick full 
back in a stalled condition and using 
full rudder. Recovery can be speeded 
by reversing controls, but this isn’t 
needed. The CL-41 will recover from 
spins of its own accord when the con- 
trols are released. 

No rudder control is necessary as the 
uirspeed slows at the top of the loop 
as is the case with a propeller-driven 
ircraft. Keeping the aircraft level with 
the horizon while upside down at the 
top of the loop is difficult, since the 
wings are behind the pilot. 


Control Surfaces 


Control forces of the CL-41 are not 
light. Neither are they as great as found 
in large aircraft lacking control boost. 
\ll the surfaces are moved by means 
f push-pull rods or torque tubes and 
there is no servo boost. If static and 
dynamic stability were sacrificed forces 
would permit finger tip control, but 
the aircraft would not be forgiving of 
lack of attention with the beginning 
student. 

Pressurization of the cabin begins at 
3,000 ft. It remains at this altitude 
pressure until 3 psi. differential is 

iched, somewhere around 20,000 ft. 
he cabin was comfortable despite an 

utside temperature of —30C. 

[he main runway at Cartierville has 
been lengthened to 8,800 ft. to accom- 
modate the CF-104 which Canadair is 
building. 

Trafhe pattern for Runway 10 was 
et up downwind at 1,000 ft. after a 
pass up the duty runway. 

Speed brakes were extended first and 
the landing gear was lowered when the 
uirspeed was below 175 kt. Preferably, 
this is at 160 kt. The downwind leg 
was flown at 135 kt. Turning base leg, 
with rpm. set at about 68%, half flaps 
were set and descent was begun. Eleva- 
tor trim adjustments in the nose up 
lirection were necessary with flaps 
town. 

\pproach visibility is excellent and 
lineup with the runway offered no prob- 
lems. The final straightaway was entered 
it 115 kt. and the over-the-fence speed 
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SCOTCH® BRAND MAGNETIC INSTRUMENTATION TAPES 
OFFER A RIGHT TAPE FOR EVERY APPLICATION 


Knowledgeable tape users realize that magnetic tapes are 
not all alike—that it takes specific constructions to meet 
the needs of specific applications. And they’ve learned to 
rely on ““Scorcu” BRAND to supply the one right tape for 
each application. Not only does “Scorcu”’ BRAND offer a 
complete line, it offers that something extra that makes all 
the difference in performance—the uniformity and reli- 
ability that result from 3M’s experience, technical skill, 
and continuing research. Make the “Scorcn” BRAND label 
your guide in buying instrumentation tapes. Your 3M 
Representative is close at hand in all major cities—a con- 
venient source of supply and information. For details, 
consult him or write Magnetic Products Division, 3M Co., 


St. Paul 6, Minnesota. © 1961, 3M Company 


Magnetic Products Division {it 


“‘ScoTcH” and the Plaid Design are registered trademarks of 3M Company, St. Paul 6, Minnesota. Export: 99 Park Avenue, New York, N.Y. In Canada: London, Ontario. 
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The wide “ScoTCH” BRAND line provides many tapes, including these 
broad classifications: 

SANDWICH TAPES 488 and 489—exclusive with “SCOTCH” BRAND, of- 
fering 30 times the wear of standard tapes, drastic reductions in head 
wear, elimination of oxide rub-off. In standard or extra-play lengths. 
HIGH RESOLUTION TAPES 458 and 459—offering superior resolution in 
high frequencies, greater pulse density in digital recording. In stand- 
ard and extra-play lengths, 

HEAVY DUTY TAPES 498 and 499—offering exceptional life, good 
resolution, high resistance te temperature and humidity, reduction 
in the build-up of static charge. In standard and extra-play lengths. 
HIGH OUTPUT TAPE 428—offering top output in low frequencies. 
Performs well even in temperature extremes. 

STANDARD TAPES 403 and 408—offering the good all-round per- 
formance at low relative cost which has made them the standards 
of the instrumentation field. 


“SCOTCH” BRAND MAGNETIC TAPES FOR INSTRUMENTATION 





was 95 kt. The CL-41 was leveled off 
about 20 ft. in the air, which, Mac- 
Tavish explained, was the standard re- 
action of pilots who are accustomed to 
having cockpits sit higher off the 
ground. Nevertheless, the aircraft for- 
gave this misjudgement and landed 
smoothly in spite of a higher sink rate 
than desirable. 

A running takeoff was made, with 
only throttle advance, flap change from 
full-down to half and speed brake re- 
traction necessary while on the runway. 

As a test, the brakes were applied on 
the final landing. Action was positive 
and not sensitive since they are un- 
boosted. 

The canopy cannot be opened at 
speeds greater than 40 kt. because of 
the danger of it blowing off. 

Engine shutdown is done simply by 
slipping the left hand throttle around 
the detent to the idle cutoff position. 

The JT12 engine operating limita- 
tions are few. At 95% rpm., maximum 
exhaust gas temperature is 538C, while 
oil pressure can be 45 psi, +5 psi. Oil 
temperature for all powers can vary from 
40 to 120C. 

Maximum allowable exlaust tem- 
perature at starting is 635C. 

While undergoing accelerations, such 
as in tight turns, the maximum time al- 
lowed is two minutes, the maximum 
exhaust temperature is 666C and the 
oil pressure limit is the same as for 
maximum continuous power. Minimum 
oil pressure allowed is 35 psi. while 
idling. 

The engine is not designed for ex- 
tended negative g conditions because 
oil ceases to flow to some _ bearings 
above 3F and fuel flow ceases under 
3K. Negative g can be imposed a max- 
imum of 15 sec. at 3F and above, and 
12 sec. from —65F to 3F. 


Diving Speed 

The limiting diving speed of the CL- 
41 is 500 kt. equivalent airspeed and 
the limiting Mach number is 0.8, which 
is 500 kt. EAS at 3,000 ft. 

Positive g limit is 7.33. The nega- 
tive limit is 3g. All the limits apply 
up to a weight of 6,500 Ib. Maximum 
landing gross weight is 6,300 Ib., but the 
controlling factor is the landing gear 
and not the airframe. 

A hydraulic system hand pump is 
available in the event of engine driven 
pump failure. If there is a leak in the 
system there is enough fluid remaining 
in the tank below the standpipe level 
to allow the landing gear to be lowered 
with the hand pump. 

The aircraft is stressed to 8g vertical 
and 24g forward, which permits wheels 
up landings in terrain rougher than agri- 
cultural fields. In the event of engine 
fire on the ground there are spring 
loaded doors where carbon dioxide hoses 
can be inserted. 








MODICON* IV is the only modular dispersed 
air defense system already developed for the 
orepssbent:baXemm-betemmere)s\ occ) ue) mmecQerelers)am-bouCuctae 
interceptors and guided missiles. 


JSeteabatcreyucmmepeecvebe(ciel 1c ee)shewselvaccmmcommentcatecy 


data handling and display systems will find 
unusual opportunities at Litton. An Equal 
Opportunity Employer. 


*Trademark. For descriptive literature on MOdular Dispersed CONtrol Systems, write: 


LITTON SYSTEMS, INC. 
DATA SYSTEMS DIVISION 
CANOGA PARK, CALIFORNIA 


COMMAND AND CONTROL SYSTEMS: AIR DEFENSE, SPACE VEHICLES, AIR TRAFFIC 


AVIATION WEEK and SPACE TECHNOLOGY, December 11, 1961 





A, 
ae 





. IF IT FLIES, GOODYEAR CAN LAND IT 


From Goodyear Aviation Research: New Wheel, Brake and Anti-Skid Systems 
for today’s airplanes—tomorrow’s aircraft and spacecraft. 


A braking system whi 


ch never overheats! 


‘Has no friction wearing sur- 


most extensive dynamometer 


faces—no heat retention 
(uses the atmosphere as a heat 
sink). Efficiency rises as land- 
ing speeds increase. Uses no 
liquids, is simpler than other 
systems of equivalent ratings. 
Operating costs? Low. Life? 
Long. Reliability? High. An 
exclusive Goodyear develop- 
ment proved on the nation’s 
testing facilities. 


Automatic braking system helps take skid 
problems out of high-speed landings! 


Automatically adjusts itself to 
runway conditions — prevents 
' tire flat-spotting and skid blow- 
outs — shortens stopping dis- 
tance—instantly adapts the 
pressure of the brake to the 
coefficient of friction between 
the tires and any runway sur- 
face. Eliminates human ele- 
ment in aircraft braking. An 
exclusive Goodyear develop- 


ment of high reliability in being today, 


Corrosionproof aircraft wheels that take 1,000°F! 


Fully tested and ready for pro- 
duction, new aircraft wheels of 
two never-before-used mate- 
rials are corrosionproof — 
stronger and lighter than 
wheels currently used. One of 
these Goodyear wheels will 
withstand 1,000°F, keep tires 
cooler because they transmit 
heat at far lower rate. Thinner 
sections free more space for 


brakes, better flexibility resists higher impact loads. 


Wire tires & sh 


highest coefficient of friction 


Cool solut 


won Wl comune 


JES SGGR REET IiLS 


for the hottest landings! 


You can’t use regular tires on 
re-entry vehicles without 
incurring severe design penal- 
ties (re-entry heat bars exposed 
rubber). But you can use these 
exclusive Goodyear wire tires 
and skids. Made of a Goodyear- 
created high-temperaturestain- 
less steel, they give the “hot- 
test” ships a landing capability 
for the first time — have the 
of any landing skid system. 


brake heat problem! 


Air-cooled brakes by 
Goodyear give disc brakes 
more capacity by eliminating 
overheating without increasing 
disc size and weight. Use no 
liquid, no hose, no complex 
pumping and cooling system— 
give you every “cooled” brake 
advantage without extra 
weight and cost penalties. 
Another advanced develop- 
ment in being at Goodyear. 


For more information on these advanced wheel, brake and 
anti-skid systems, write Goodyear, Aviation Products Divi- 


sion, Dept.L-1715 Akron 16, 


Lots of 


Ohio. 


Good Things Come From 
GOODFYEAR 
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SEALED SWITCHES WITH EMPHASIS ON SIZE. Only 11/16” 
diameter—the new “402EN” Series allows tighter tolerances in space 
and weight. These switches are sealed against changes in atmospheric 
conditions, provide dependable switching in a temperature range of 
—65°F. to +250°F. 

All of the switches in the “400” line offer compact, sealed limit 
switches for applications in aircraft, missiles, missile launchers, and 
in railway, marine and mobile equipment. The switching element is 
completely sealed within the small diameter housing, providing 
operating and mechanical protection against severe environmental 
conditions, vibration, and shock. They meet immersion test require- 
ments of MIL-E-5272A, Procedure I. The “400” line offers a choice 
of actuators and circuitry. Rotary actuators are adjustable. 


““442EN"’ SERIES 


MICRO SWITCH manufactures a complete line of sealed switches, 
Consult the nearby MICRO SWITCH branch office or write for the new 
Catalog 77—best way to be absolutely sure of precision and reliability, 


*“402EN" SERIES “444EN" SERIES MICRO SWITCH ... FREEPORT, ILLINOIS 
A division of Honeywell 


In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 


Honeywell 


MICRO SWITCH Precision Switches 











“400EN” Series includes these models: 2-pole plunger, 
2-pole rotary, 4-pole plunger and 4-pole rotary. 





Glass Fiber VTOL Propellers Proposed 


By James D. Hendricks 


Three-way competition is develop- 
ing for the propeller subcontract in the 
tri-service WVTOL transport program, 
with glass fiber designs favored in 
early proposals by two firms. 

Hamilton 
United Aircraft Corp., Curtiss-Wright’s 
Curtiss Division and General Motors’ 
Allison Division are seeking the sub- 
contract, which will be awarded by 
Hiller Aircraft Corp. Hiller, teamed 
with Ling-Temco-Vought and Ryan to 
develop the transport (AW Sept. 25, 
p. 352), has responsibility for pro- 
pellers, transmissions, gearing and 
shafting. 

Hamilton Standard and Curtiss- 
Wright have conducted preliminary dis- 
cussions with Hiller, and Allison is ex- 
pected to make its first proposal in the 
near future. 

Although Hiller has not limited the 
competition to those three firms, they 
appear to be the major contenders. “It 
will be some time before any decision 
is reached on propeller selection,” a 
Hiller official told Aviation WEEK. 
“We've got a good deal of study yet 
to go.” 

Hiller is in the process of establish- 
ing propeller performance criteria for 
the transport, but the company is not 
active in designing a propeller of its 
own, he added. No dollar estimate is 
available as yet on the subcontract. 


Glass Fiber Advantages 


Glass fiber propeller suggestions are 
receiving the most serious considera- 
tion, though not to the exclusion of 
conventional steel and aluminum alloy 
types. This emphasis on glass fiber 
seems to stem mainly from the possi- 
bilities it affords for significant reduc- 
tion of propeller weight, a vital factor 
in the development of the transport. 

Hamilton Standard and Cuttiss- 
Wright have offered suggestions for 
glass fiber propellers basically along 
lines of models which already were 
under development by those com- 
panies prior to initiation of the VTOL 
transport program. 

Allison, which now produces pri- 
marily hollow steel blades bearing the 
Aeroproducts name, is withholding pre- 
liminary recommendations until Hiller 
has established its criteria, an Allison 
official said. “We definitely plan to 
enter the competition at that time,” 
he added. 

Hamilton Standard is developing a 
propeller which utilizes a glass fiber 
blade fitted over a steel spar which is 
attached to the hub. This design is 
based on the combination hollow steel 
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Standard Division of. 


blade and steel spar propeller, which 
Hamilton Standard has produced since 
1946 for the Lockheed P2V aircraft. 
Engineers at Hamilton Standard say 
the glass fiber blade could cut total pro- 
peller weight as much as 20%, regard- 
less whether the propeller uses con- 
ventional or variable camber. The 
company’s glass fiber blade reportedly 
would allow weight reduction in hub, 
barrel and related propeller parts. 
Flight hardware of the glass fiber 
blade is to be delivered late next year. 
Experimental models have undergone 
tests in the laboratory at the company’s 
facility in Windsor Locks, Conn. In 
tests to date, the lightweight blades 
have been subjected to vibration, dam- 
age from simulated flying objects, a two- 
day soaking in boiling water, high speed 
runs on a turbine engine and freezing 
to —65F. Simulated lightning and 


wind tunnel tests are scheduled for the 
near future. 

“It’s possible that there might be 
other uses for the glass fiber blade on 

1er VTOL or STOL aircraft even be- 
fore the tri-service transport is ready,” 
a Hamilton Standard executive said. 
The firm has created a task force from 
its production plastics group to work 
with engineers on blade fabrication to 
come up with a design immediately 
adaptable to production. 

The glass fiber blade is one of three 
pl olin programs now under way at 
Han nilton Standard to develop high 
thrust, low weight propulsion for 
\ K 1. and STOL vehicles. The com- 
pany also is working on an_ integral 

box propeller which places the 
gear train, normally mounted on the 
engine, on the propeller instead. Engi- 
neers believe the method might save 


GLASS FIBER blades proposed by Hamilton Standard for tri-service VTOL transport 
propeller are readied for stress testing. Blades are fitted over steel spars attached to the hub. 
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In 
aircraft 
modification 


he only true economy in aircraft modification is in getting the best possible 
Peasy job—one that will last the lifetime of the aircraft. 

There is no compromise with quality at AiResearch. Every job is performed 
by highly trained and experienced personnel. And each job is checked and double- 
checked to meet the company’s own high standards of quality and safety. 

AiResearch facilities contain the most modern equipment available needed to 
perform any type of aircraft modification required. It is the most experienced company 
in the complete modification of corporate aircraft, including installation of electronic, 
electrical and instrument systems. 

Send today for our 28-page brochure illustrating and describing AiResearch custom 
interiors and the company’s extensive facilities. 


AiResearch Aviation Service Division 


International Airport, Los Angeles, California /Telephone: ORegon 8-6161 





another 15% to 20% in weight. The 
third program is a variable camber pro- 
peller (AW Aug. 15, 1960, p. 98), 
which uses paired blades in a common 
hub to achieve maximum static thrust 
without sacrificing high speed cruise 
power. 


Criteria Summary Awaited 

Curtiss-Wright’s Curtiss Division at 
Caldwell, N. J., has developed an all- 
glass fiber, low-cost radial lift propeller 
for V/STOL aircraft (AW June 20, 
1960, p. 277; June 19, 1961, p. 93). 
llowever, a company spokesman said 
Curtiss-Wright will wait for Hiller’s 
final criteria summary before deciding 
whether to make its bid with the pro- 
peller as now developed or with modifi- 
cations. 

The Curtiss-Wright propeller is an 
outgrowth of early glass fiber blades 
tested aboard the company’s Models 
100 and 200 VTOL executive aircraft. 
Basic structural material of the blade is 
a glass fiber weave with either uni- 
directional or bidirectional fiber orien- 
tation. The seamless monocoque blades 
are molded integrally with a steel blade 
root for hub attachment. The blades 
weigh about half as much as equivalent 
hollow steel or solid aluminum alloy 
tvpes, according to the company. 

Curtiss-Wright engineers maintain 
that the glass fiber blade offers several 
other advantages besides weight and 
cost reduction. They cite these benefits 
as control of mass and stress distribu- 
tion by arrangement of material, low 
notch sensitivity, freedom from corro- 
sion, high damping characteristics and 
reduced electrical power requirements 
for de-icing. 


Intruder Completes 


Non-Refueled Flight 


Grumman A2F-1] Intruder, twin- 
ngine jet attack plane under develop- 
ment for the Navy, recently completed 
its first non-stop, non-refueled trans- 
ontinental flight, covering a 2,583-mi. 
course from North Island Naval Air Sta- 
tion at San Diego, Calif., to Grum- 
man’s Peconic River, N. Y., facility in 
ipproximately 44 hr. 

The aircraft, piloted by Lt. Cdr. Bud 
’kas, clearance desk officer for Navy's 
Bureau of Weapons, used only fuel 
tored in internal cells. “There was a 
considerable fuel margin remaining 
when it landed,” a Grumman official 
said, 

The aircraft maintained 27,000 to 
28,000 ft. altitude during most of the 
flight. Average speed was about 574 
mph. 

Eight flight models of the Intruder 
have been produced. A Navy prelim- 
inary evaluation of the plane’s avionics 
systems will begin in a few wecks. 





How to “air condition” 
solar cells in space 


Bausch & Lomb optical/electroniec/mechanical 
capabilities boost power-pack efficiency 


Silicon solar cells provide energy for space craft by converting solar 
radiation into electricity. Only about 10% of the sun’s energy is 
utilized. The rest is unwanted heat that can reduce the efficiency 
of the cells and jeopardize the vehicle’s instrumentation. 


Bausch & Lomb solar cell coatings, by selective absorption and 
reflection, enable the solar power pack to achieve 

optimum efficiency. (See typical curves.) Count on B&L 
experience—in vacuum deposition of precison coatings 

on all kinds of cover glass substrates as well as on the cells 
themselves—to tailor the coating to specific requirements. 
Write for technical reports on B&L capabilities in design, 
development and production. Bausch & Lomb Incorporated, 
Military Products Division, 82124 Bausch Street, 

Rochester 2, New York. 


BAUSCH & LOMB - 
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SIMULATED Hawk battery site aids development 


Hawk Anti-Aircraft Missile— 


Production 


By David A. Anderton 


Andover, Mass.—Raytheon Hawk 
missile system, continuing at peak pro 
duction level for the U. S. Army, draws 
on more than 3,500 active suppliers of 
parts in a program whose costs since in- 
ception are climbing toward the $900- 
million mark. 

More than half these allocated funds 
have been spent outside the company, 
Ravtheon savs, and about $200 million 
have gone to the many small businesses 
associated with the Hawk project. 

Raytheon has had more than 5,200 
direct suppliers to the program to date. 
Including all sub-contractors, the com 
pany estimates the total number of 
manufacturing firms associated with the 
Hawk at a “conservative” 25,000. 

As prime contractor for Hawk to 
Army through the Boston Ordnance 
District, Raytheon Co. has systems 
responsibility for the missile. ‘Technical 
direction of the project is in the hands 
of the Army Rocket and Guided Mis 
sile Agency at Redstone Arsenal, Hunts 
ville, Ala. 

Systems engineering in the research 
and development sense, plus flight test 
work on complete systems, is under 
Raytheon Missile Systems Division at 
Bedford, Mass. Work on continuous 
wave and pulse acquisition radars was 
done by the company’s Equipment Di- 
vision at Wayland, Mass. Production of 
the system is the responsibility of 
Aero/ Weapons Division here. 

First exclusive details and photo- 
graphs of the Hawk system appeared in 
Aviation Week Dec. 4, p. 74, as the 
first article of this two-part series. 

Raytheon management adapted most 

HAWK RADOMES are checked for final contouring (above) before being finished on engine of the standard approaches of large- 
lathes in the background. Final assembly area for Hawk missiles at Raytheon Andover scale, complex-system production to 
plant handles guidance section, radome and clevon control ring assembly. Hawk is in the Hawk. It should be pointed out 
that Raytheon is not in a strange field; 








large-volume production for U.S. Army. 
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testing of missile system. Engineer enters battery control central (left); cw acquisition radar is in left foreground, 


Part Il: 


Pace for Hawk Is Set by Quality Control 


although traditionally associated with 
the manufacture of electronic equip- 
ment, the company has versatile manu- 
facturing capability across the spectrum. 
In addition, Raytheon is prime con- 
tractor to the Navy on the Sparrow 3 
air-to-air missile, a weapon of a different 
sort but involving many of the same 
approaches in design, engineering and 
manufacturing philosophies. 

The company relies heavily on sub- 
contractors and suppliers of parts and 
hardware. In the Hawk missile there 
are about 3,500 separate parts of about 
1,500 different kinds. Only 113 of 
these are made by Raytheon; the rest 
are purchased outside the company. 
Including raw materials, more than 
$6.5 million worth of purchased parts 
comes in every month for Hawk. 

Parts with a high direct-labor cost 
are, in general, manufactured by Ray- 
theon. 

Peak production scheduling is based 
on one-shift operation, with some sec- 
ond-shift time for maintenance and to 
fill in at trouble spots. This gives flexi- 
bility for any sudden need for extra 
production; by adding a full second and 
third shift, Hawk output could be 
nearly doubled or trebled. 

Raytheon managers talk about two 

basic manufacturing philosophies which 
they apply to the Hawk: 
e Versatility, so that changes or modi- 
fications can be put into production 
missiles as rapidly as possible, without 
dependence on a vendor's lead time. 
e Capability, so that every critical part 
in the system could be manufactured, 
if necessary, by the company. This 
eliminates long line shutdowns if a 
subcontractor runs into trouble. 

But most impressive to the engineer- 
ing observer is Raytheon’s insistence on 
the importance of quality control, and 
the elevation of quality control en- 


gineering to a position just below top 
plant management. This change from 
the usual scheme of things was born 
out of the Hawk program and, accord- 
ing to company officials, is a major fac- 
tor in obtaining and keeping a high rate 
of delivery of complete systems. 

The quality control system starts at 
a shop level when any purchased part 
arrives at the Raytheon plant here. 
More than 250 inspectors in three areas 
—mechanical, electrical and microwave 
—augmented by Army Ordnance inspec- 
tors check almost everything as if it 
were to go on a flight missile. In spite 
of the quantities of materials involved, 
there is very little sampling; almost 
100% testing is done on incoming 
parts. They are put through drop, 


ore 
8 


5] 
f¢ 


lak 


shock and life-cycle testing be- 
eing released to production. 
in engineering level, quality con- 


tarts with personnel from the group 
esearch and development enginecr- 


fhces at Bedford. From initial de- 
final delivery, they are never far 
f sight of every part that makes up 


Hawk system. 


major share of the quality control 
issigned to its engineering depart 

which is responsible for a variety 

s usually assigned to many differ 
ngineering groups. For example. 
control engineers develop all 


tional system parameters to defi: 


mits of operation. They de 
t procedures and tell both produc- 
test and quality control test pei 


AEROJET-GENERAL solid-propellant rocket engine for Hawk missile fires at two thrust 


levels: boost (above) and sustaining for cruise (below). 


AVIATION WEEK and SPACE TECHNOLOGY, December 11, 1961 





Kodak hi-fi for 


Is this a picture of two inanimate 
objects? “No.” 

Is this a picture of two animals? 
“Yes.” 

Are they large animals? “No.” 
Two-legged animals? “No.” 

Are they feline? “No.” 

Dogs? “Yes.” 

Longhair dogs? “No.” 

Is one a German Shorthair dog? 
“Yes.” 

Is the other? “No.” 


And now a message from the 
sponsor: 


The uninitiated have now been ini- 
tiated in didactically rudimentary 
fashion in the spirit with which the 
piece of equipment pictured at the 
left digs out, bit by bit, information 
of real consequence provided by an 
ambitious photographic system. 

The item was custom-built by the 
Kodak force in being, which mod- 
estly calls it a 20X precision en- 
larger. The item is not stocked for 
sale. 

All this enlarger does is: 1) re- 
move dust and static charges from 
the film, 2) project the film while it 
is submerged in a liquid of match- 
ing refractive index, 3) insulate the 
film from vibration, 4) resolve 200 
lines per millimeter to the edge of 
the picture and more than 400 lines 
in the center. 

This is not a “breakthrough” in 
enlargers as we understand the 
term. But it is, we hope, the best 
enlarger in the world. 

It is as good as it is for the simple 
and undramatic reason that a new 
method of optical analysis now pro- 
vides a clearer insight into these 
matters. We now know that the 
term “resolving power” doesn’t de- 
scribe fully enough the ability of an 
element in a photographic system 
to handle fine detail. The perform- 





photograph 


ance of the enlarger shows the prac- 
tical worth of some theories we 
have had wherein the term “resolv- 
ing power” is replaced by a more re- 
vealing concept from the electrical 
engineer's vocabulary — “sine-wave 
frequency response.” 

Can you imagine treating a pho- 
tographic lens or a photographic 
emulsion, or a combination of the 
two, as though it were an a-c system 
and developing equations for its 
sine-wave frequency response? 
That's exactly what we are doing. 

At right is pictured one of the 
practical tools we are doing it with. 

It is a microdensitometer we built 
to measure details in a photographic 
image down to 0.00005 inch. 


Mh 
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This is the microdensitometer trace 


of this photographic veprodiection 


lial) 
he t 
th 


of this sine-wave test object. 


0 a 

Spatial frequency ( lines /mm) 
And here we have plotted the rela- 
tive amplitude of the above pho- 
tographic reproduction as a func- 
tion of spatial frequency. This is the 
“sine-wave frequency response” of 
the photographic system. 


Could it be we've hit on a common 
denominator, a common language 
for photographic-emulsion men, lens 
men, and electronics men? 

Is it possible to apply the same 
Kodak-engendered theoretical mod- 
els and practical tools to the optical, 
mechanical, and photographic- 
emulsion elements of a photograph- 
ic system, plus the electrical ele- 
ments, if any? 

And if we do, does it become 
possible to predict the ability of the 
total system to reproduce detail in 
terms of signal-to-noise ratio in the 
final big picture? 

Yes, on all three counts. We sub- 
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For the above-mentione 
a Force in Being, that summarizes our work in coordinating 
these fields, write Government Contracts Department, 


ic systems 





mit the work of our 20X precision 
enlarger as exhibit “A.” 

Before you call us in to build a 
total photographic system based on 
these principles, you might wish to 

te for a review paper by one of 
our men whom we have kept busy 
for many years combing out the 
principles. Its title: “Methods of 
\ppraising Photographic Systems.” 
[t is not so simple as this adver- 
tisement. 

On the other hand, we've already 

id the paper, so if you'd like to 
get started . . . shall we meet and 
talk about the connection between 

ur capabilities and your problems? 


| paper and the new booklet, Kodak/ 


EASTMAN KODAK COMPANY, Apparatus and Optica/ Division, Rochester 4, N. Y. 





Hoffman, 
pioneer in TEAM 
contracting, mn 
now experienced 
in three major 


programs... 


480-1 
DCCS 


In 1957, in conjunction with the U. S. Air Force, Hoffman implemented the idea of a co-contractor, systems man- 
agement team relationship for the ULD-1 Program. This involves the development of a system by many co-contrac- 
tors under the guidance and direction of the Hoffman Systems Management Department. Basic experience in such 
cooperative efforts was acquired by Hoffman’s management of the team producing the Air Force’s ULD-1 (Tall 
Tom) System. The ability to integrate its contributions with those of other organizations is demonstrated by 
Hoffman's participation as a team member in projects 480-L (AIRCOM), the Air Force’s World-Wide Communica- 
tions System and DCCS, DCA’s Defense Communications Control System. 

Experience, knowledge and skill provide Hoffman with a unique capability in systems management. 


Hoffman /erectronies CORPORATION 


Military Products Division 


3740 S. Grand Avenue. Los Angeles 7. California SYSTEMS MANAGEMENT FIELD SERVICES ELECTROMECHANICAL 


SIGNIFICANT DEVELOPMENTS AT HOFFMAN HAVE CREATED POSITIONS FOR SCIENTISTS AND ENGINEERS OF HIGH CALIBER, PLEASE ADDRESS INQUIRIES TO VICE PRESIDENT, INDUSTRIAL RELATIONS 





sonnel just how those tests will be run. 

The group also designs and develops 
the equipment to make the tests in the 
first place, and then is responsible for 
documenting those tests for the cus- 
tomer. Maintenance and calibration of 
all test equipment. is also under the 
quality control group. 

Only two Raytheon managers have 
the authority to stop the Hawk produc- 
tion line: one is the Andover plant 
manager and the other is the chief 
quality control manager. There is no 
time wasted in the action, cither. One 
engineer remembered a time when some 
trouble developed in production of the 
Hawk. It was reported by the line fore- 
man to the responsible quality control 
engineer who in turn went to the mana- 
ger with the story. “We shut the line 
down in 10 minutes’ elapsed time from 
the discovery of the trouble,” the en- 
gineer pointed out. 

This kind of decision-making ma- 
chinery in the hands of quality control 
personnel is unusual. But the company 
says it pays off in many wavs that would 
be difficult to achieve otherwise. 

Once the line has been stopped for 
cause, the quality control manager gets 
svstems engineers to dig into the difh- 
culty. When the problem is solved, 
there is a routine procedure involving 
Army Ordnance permission that has to 
be completed before the line can start 
again. The reason involves contractual 
obligations. 

If a part has to be changed, that 
means the contract also must change, 
and Army must have full knowledge of 
the proposed changes before they can 
be incorporated. So Raytheon quality 


control engineers test the new change 
or new part, document that test and 
report it to the local representative of 
Army Rocket and Guided Missile 
Agency. If he approves, he forwards the 
report to the Contracting Officer of 
Boston Ordnance District, who has the 
authority to tell Raytheon to get going 
again. There is no way of short-circuit- 
ing this procedure to speed up produc- 
tion, except of course by hand-carrying 
documents through the channels in- 
stead of sending them by mail. 

One detail of the change svstem is 
worth noting. Even the EO (Engineer- 
ing Order) forms, which are generally 
used to make small changes on a pro- 
duction drawing and which eliminate 
the need to correct the main drawing 
every time there is a small change, fol- 
low tight procedures. They have a 
space for the dates on which repair 
parts will be available and on which 
technical manual pages will be readv. 
There is no EO sent out without this 
information, so that there should never 
be a case of a missile arriving in the 
field when the troops don’t have the 
necessary information in drawings or 
documents, or parts to complete it. 

Finally, when a missile system is 
ready for delivery, quality control signs 
the final certificate of inspection. Units 
are still subject to a further check at 
the option of the Boston Ordnance 
District. Their inspectors can ask for 
spot checks of warehoused items in a 
so-called Verification Test. With these 
out of the way, the missile is released 
to Armv channels. 

Raytheon’s work on the Hawk svs- 
tem in production is divided about 


PROPELLANT 
POWERED 
ACTUATORS 


that develop more energy 
per pound per cubic inch 
than conventional actuators 


Rocket Power Inc., has 
designed, tested, qualified 
and produced a wide 
range of precision 
propellant-power actua- 
tors for critical aircraft/ 
missile applications. 
These versatile devices 
are used to — 

@ release @ eject 

® separate ®@ open 

@ close ® position 

© push @ pull 


Rotary or linear, they 
provide high reliability 
and instant response. 


Let an RPI development 
team help solve your ac- 
tuator problem. They’re 
available for consulta- 
tion at your call. 


FOR TECHNICAL DATA on 
RPI propellant-powered ac- 
tuators, write for Technical 
Bulletin #1100. 


ROCKET POWER INC. 


AN/MPQ-35 pulse acquisition radar for Hawk missile system gets electronic check during 
final assembly at Raytheon’s Waltham plant. Dummy load replaces paraboloid antenna 
on top of palletized radar assembly. Unit is wheeled for over-the-road towing, breaks into 


FALCON FIELD / MESA, ARIZONA 
OFFICES: Pasadena /Dayton/Washington, 0.C. 





two sections for helicopter transport. 
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Both now qualified for MINUTEMAN 
Both now available for other programs 


Both Solid and Foil General Electric High Reliabil- 
ity Capacitors are now qualified for the unprecedented 
MINUTEMAN missile reliability program. 

Perfected and qualified under separate MINUTE- 
MAN development contracts, G-E solid and foil types 
now approach final objectives—a failure rate of 
.001%/1000 hours (under specified test conditions). 

To prove such reliability, General Electric logs 
250,000 unit test hours each week. The total now 
surpasses 5,000,000 sequential test hours—smaller 
samples do not satisfy high-reliability objectives! 

So that tomorrow’s units will equal those produced 
today, General Electric calls on unique in-process 


* Reg. Trade-mark of General Electric Co. 


controls. An outstanding example is the Integrated 
Reliability Data System which measures and controls 
each variable from incoming material test to field 
performance. 

To help the customer calculate system reliability, 
General Electric will provide reliability test data 
on each rating. This information is up-dated every 
1000 hours. 

The MINUTEMAN-qualified capacitors described 
are now available for all electronic systems. For specs, 
contact your G-E Sales Engineer. For descriptive bul- 
letins, write to Section 430-05, General Electric Co., 
Schenectady, New York. Capacitor Department, 
Irmo, South Carolina. 
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HAWK RADOME is made from layup of 28 glass cloth “socks” pulled over a steel form and hand-worked to eliminate wrinkles and 
impregnate the cloth. Final step is forcing excess binder out with Hydrosqueegee and curing the layup with heated rubber bag drawn 


over the built-up form. Cycle takes about one hour per radome. 


equally between the 1.2-million-sq.-ft. 
plant here and the Waltham plant. 
Most of the parts associated with the 
missile airframe—guidance system, tfa- 
dome, and final assembly of the nose 
and tail packages—are handled here. 
Waltham is responsible for heavy 
equipment production such as the bat- 
tery control central and the ground 
radars. 

A tour of the factory shows that the 
aims of manufacturing management— 
versatility and capability—seem to have 
been carried out. The machinery is 
varied in size and function; there are 
no endless ranks of the one-type ma- 
chines usually found in high-volume 
machine shops. Instead there seems to 
be one each of every type and size of 
machine tool, giving the observer the 
impression of a large experimental or 
prototype shop rather than a gear 
works. 

The other noticeable feature of a fac- 
tory tour is the large number of quality- 
control stations. The over-all factory 
average works out to about one quality 
control man per seven workers; their 
positions are dotted all over the factory 
floor. In the section where deft-fin- 
gered women fabricate the complicated 
guidance “platters,” every few stations 
along the line is an inspection position, 
where the work of the previous few op- 
erators is carefully checked and verified. 

Actual rate or quantity of Hawk pro- 
duction is not known; but the number 
of components stored waiting to go on 
final assembly confirms the impression 
that this is one of the largest missile 
production jobs in the industry. Every- 
where the observer looks in the factory 


he sees rows of radomes, scores of guid- 
ance sections waiting for test and cali- 
bration, dozens more under test in a 
series of alcoves and cells. 

Finally all the parts come together 
in one of the shortest production lines 
vet seen. This relatively small area, 


tucked away in one corner of the plant, 
takes the guidance package with its 
seeker head, covers it with the radome, 


adds the elevon control ring and pack- 


ige, and sends it out to final checking. 
Most of the production techniques 
straightforward. Hawk is meant to 





Item 

Hawk missile: 
Guidance 
Powerplant 
Wings, elevons 


Warhead 


Ground guidance group: 
Battery control central 
CW acquisition radar 
CW illuminator 
Pulse acquisition radar 
Assault fire command console 


Ground support equipment: 


Launcher 

Launcher electronics 
Loader/transporter 
Pallet 


Guidance container 
Single tactical container 


Test equipment: 


Hawk Missile System Suppliers 


R&D 


Raytheon 
Aerojet-General 
Northrop 


Picatinny 


Raytheon 
Raytheon 
Ray theon 
Raytheon 
Raytheon 


Northrop 
Raytheon 
Northrop/I 0d Mach. 
Fruehauf 


Applied Design 
Applied Design 


Production 


Raytheon 
Aerojet-General 
Northrop/Temco (now 

L-T-V) 
Government Furnished 
Equipment 


Arsenal 


Raytheon 
Raytheon 
Raytheon 
Raytheon 
Raytheon 


Northrop 

Raytheon 
Northrop/Food Mach. 
Fruehauf/ Portland 
Copper & Tank 
Williamson Mfg. Co. 
Williamson Mfg. Co. 





Missile test shop 

Ground equipment test shop 
Shelters 

Electronic test equipment 


Hydraulic-mechanical test equip. 


Raytheon 
Raytheon 

Craig 
Raytheon/RCA 
Raytheon/Kidde 


Raytheon 
Raytheon/G. F. E. 
Craig 
Raytheon/RCA 
Raytheon/Kidde 
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THIS IS Wuécoo€@...A NEW CARBON MATERIAL 


Two years of research and development by H. I. Thompson Fiber Glass Co. have produced this latest break- 
through in a high-performance insulation material. Hitco-C’s advantages are impressive : 


¢ Lower thermal conductivity and a low ablation rate compared to other carbonaceous materials, 
¢ Compatibility with most resin systems and with all reinforced-plastic fabrication techniques. 

¢ Availability in production quantities. 

¢ Uniform quality. 

¢ Availability in fiber form, and in fabric rolls 33” wide and 50 yards or more in length. 


The characteristics of greater length and a stronger material make Hitco-C fabric superior for coating opera- 
tions. Molded and laminated parts fabricated with Hitco-C demonstrate excellent physical properties. 


For full information send for Technical Bulletin 1-3B 


~H.1. THOMPSON FIBER GLASS CO. 


| FiTccf| 1611 West Florence Avenue * Inglewood, California « ORegon 8-6251 





WRITE OR CALL YOUR NEAREST HITCO FIELD ENGINEER. EASTERN: Tom Kimberly, 38 Crescent Circle, Cheshire, Conn., BR 2-6544, Fred W. Muhlenfeld, 
6659 Loch Hill Rd., Baltimore 12, Md., VA 5-3135. MIDWEST AND SOUTH: Burnie Weddle, 5650 Colton Dr. N.E., Atlanta 5, Ga., Phone 255-7804. 
SOUTHWEST: Marshall Morris, 2850A W. Berry, Rm. 7, Fort Worth, Tex., WA 4-8679. SAN DIEGO: John Veil, 9048 Haveteur Way, BR 8-5350. SACRAMENTO: 
Raymond Cutler, 4411 Surita St., 1V 3-7243. CANADIAN PLANT: THE H. 1. THOMPSON CO. OF CANADA LTD., 60 Johnston St., Guelph, Ont., TA 2-6630 





HAWK GYROS and accelerometers are assem 


accent is on quality control and careful inspection following every few steps of assembly. 


be a rugged missile built to withstand 
the rigors of Army operation and to be 
casily repairable or maintainable in the 
field. This in many ways dictates an 
unsophisticated design using minimums 
of exotic materials or fabrication 
methods. 

But a few of the production tech- 
niques used are somewhat different. 
One of these is the production of the 
glass fiber radome that covers the seeker 
head and forms the aerodynamic fair- 
ing for the front of the Hawk missile. 


Radome Production 

The glass fiber layup that finally 
emerges as a finished radome for the 
Hawk starts in Raytheon shops as 28 
“socks”—patterned and _ sewed _ glass 
cloth formed into shapes approximat- 
ing that of the radome—pulled on a 
metal form. 

Two men work at each mandrel, 
pulling the tight-fitting “socks” down 
over the contoured mold form, smear- 
ing the creamy curing plastic over each 
laver and working out the wrinkles 
with their gloved hands. 

With the rough layup completed and 
covered with a polyvinyl chloride sheet, 
the mandrel is positioned in a Hydro- 
squeegee, the shop name for a fixture 
which squeezes out the excess binder, 
smoothes the wrinkles in the “socks” 
and cures the piece in one operation 
that lasts about one hour. The Hydro- 
squeegee is a_hot-water-filled conical 
bag of rubber suspended from an over- 
head support. The work piece is located 
so that it and the bag are point-to-point 
in the vertical position, like two ra- 
domes nose to nose. The bag is then 
lowered slowly over the form, and the 
hydraulic pressure of the water inside 


the bag squeezes out the excess binder 
as the bag slowly lowers to cover the 
entire radome layup. It goes on like 
a “sock,” put on inside out and 
starting at the point of the radome nose. 

After curing, the nose radomes are 
routed to a machine shop for final con- 
touring on a lathe with an automatic 
tracer to meet minimum tolerances. 

Finally each radome is checked elec- 
tronically to determine its dielectric 
properties before being routed to final 
assembly for installation on the guid- 
ance package. 

Raytheon makes the rate gyroscopes 
and accelerometers used in the Hawk’s 
internal guidance package. Production 
techniques are conventional; work is 
done in the usual “clean” room, largely 
by women workers and inspectors. 


Production Techniques 


The gyro starts out as a motor stator, 
around which is the rotor which doubles 
as the inertia flywheel of the gyro. The 
rotor-stator combination is gimbal- 
mounted, then pickoffs—which have 
been made as a separate assembly—are 
added. Finally the case seals off the 
gyro assembly. 

Gyro and accelerometers are on the 
order of two inches long and about one 
inch in diameter. 

The insistence on quality control, 
prevalent throughout Raytheon Hawk 
manufacture, is almost the dominant 
factor in gyro production. One estimate 
by an engineer is that money spent on 
inspecting and testing of gyros is as 
much as that spent on their production. 

Most of the elements of a field bat- 
tery are sprawled out on a few acres 
of rolling terrain a short drive from the 
Raytheon plant here. At least one unit 
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bled in a clean room at Raytheon’s Andover plant. Production techniques are conventional; 


of each operational type is in working 
condition and is used almost continu- 
ally in a severe test of Hawk capabilities. 

Hawk rounds stand out in the open, 
snowed on in winter and sunburned in 
summer, as working missiles to be car- 
ried from supply point to a launcher, 
tested and checked either alone or as 
part of a system, and then taken back 
to storage again. Some of the Hawks 
show handling marks, their paint has 
been chipped and the steel has rusted; 
but on the launcher they behave just 
like new missiles off the factory line 
under test. 

\ir traffic in the pattern for Boston’s 
Logan Airport and Raytheon test air- 
craft based at USAF’s Hanscom Field 
in nearby Bedford furnish practice tar- 
gets for Hawk acquisition and illumi- 
nating radars. 

[his field site serves several purposes: 
e New developments in the Hawk sys- 
tem can be checked here in a simulated 

rational environment. 

e Updated installations or modifica- 

tions originating in field service reports 

can be checked for performance. 

e Training of key NATO personnel is 

here. 

e Trouble reports from field service 
yresentatives pass through the test 

site for solution, if a field-level solution 
ndicated. 


Hawk History 
Raytheon’s initial work in the missile 
ld began near the end of World War 
when the company’s engineers were 
loping a target-seeking system for 
Navy's Lark anti-aircraft missile, 
n being built in parallel programs 
both Consolidated-Vultee Aircraft 
‘orp. (now General Dynamics) and the 
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Flexible Automatic Circuit Tester 


Increase the 
confidence level 
of circuit tests 


Hughes has developed a high 
Capacity, general purpose cir- 
cuit tester that will substanti- 
ally increase the confidence 
level of testing—and, at the 
same time, substantially re- 
duce the costs of testing. 0 
Called FACT—short for Flex- 
ible Automatic Circuit Tester 
—this Hughes developed unit 
is self-testing and self-cali- 
brating. Result: you increase 
the confidence level of the cir- 
cuit test procedure.OAnd with 
FACT you can eliminate the 
costs of developing special 
purpose test equipment. You 
can program complete tests 
on an unlimited number of cir- 
cuits. You can substantially 
reduce trouble-shooting time. 
You can cut down program- 
ming timedramatically.(FACT 
uses standard IBM systems.) 
D0 FACT is production proven 
and available today. With three 
different FACT models (2 
card programmed and 1 tape 
programmed) Hughes can 
meet every circuit testing 
problem. Inquire today. Write 
to L. W. Risner, Hughes El 
Segundo, L.A. 45, California. 
Or, better yet, call him at 
ORegon 8-0361. Ext. 1652, 


Creating a new world with Electronics 


HUGHES | 


HUGHES AIRCRAFT COMPANY 
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ENVIRONMENTAL TEST of Hawk missile airframe is one of rigorous set of “are made 


on system components during manufacture. 


Ranger-Lark division of Fairchild En- 
gine and Airplane Corp. (now Fairchild 
Stratos Corp.). 

From this program came an active 
cw radar seeker, and later a pulse 
seeker which Raytheon wanted to fly in 
a General Dynamics Lark airframe. But 
the Lark program, like many others in 
the early postwar proliferation of proj- 
ects, was cut back and Consolidated- 
Vultee’s portion was canceled. 

But there were some spare Lark air- 
frames around, and Raytheon got some, 
installed the company’s  pulse-radar 
seeker and added a mid-course guidance 
system, thus replacing the original 
beam-riding system that guided the 
Lark. 

First target intercept with the Ray- 
theon system in the Lark airframe was 
made in January, 1951. Shortly after 
that, the Navy’s Bureau of Aeronautics 
directed the work toward a semi-active 
system to increase effective range. 

The experience gained in working in 
the various phases of the Lark program 
led directly to the Raytheon prime con- 
tract on the Navy’s Sparrow 3 air-to-air 
missile. While that system was being 
developed, the Army evolved a missile 
requirement for defense against low- 
altitude targets. 

From Army Ordnance Corps, Ray- 
theon received a contract to develop a 
ground-based illuminating radar to go 
with an unchosen low-altitude missile 
system using cw radar techniques. 
Parallel with this task were a number 
of other study contracts placed with 
industry and intended to lead to the 
low-altitude defense missile system. 


Raytheon decided to risk a company- 
funded proposal and submitted an un- 
solicited design for a complete missile 
system to Army. In July, 1954, Army 
told Raytheon the contract was theirs; 
one year later, the Army asked for a 
year’s acceleration of the program. In 
1956, there was a further acceleration 
in the program when Army asked Ray- 
theon to increase system capabilities 
and still maintain the same delivery 
schedules. 

In 1956, technicians fired the first 
Hawk against a target. It was the first 
flight with a full guidance system oper- 
ating and it was the first target inter- 
cept for Hawk. 

During subsequent test flights, Hawk 
missiles have been fired against low- 
flying, high subsonic speed drones like 
the Lockheed OF-80, against the Cor- 
poral tactical ballistic missile, and the 
Honest John and Little John heavy ar- 
tillery rockets. In all cases the closure 
speeds were supersonic, varving from 
below Mach 2 to well above Mach 3. 
The missiles also presented a consider- 
ably smaller radar target for the Hawk 
svstem than conventional target drones; 
Little John, for example, is just over a 
foot in diameter and is actually smaller 
than the Hawk itself. 

In some quarters this kind of per- 
formance has been equated enthusias- 
tically with anti-missile capabilities for 
the Hawk. But Raytheon engineers are 
the first to point out that this is not 
universally true. Anti-missile capabili- 
ties are inherent in the missile system, 
they say, but obviously there is a great 
deal of difference between being able 
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Emerging now from three years’ 
intensive effort at International 
Electric is a computer-based 
communication system that 
equals the state-of-the-art. This 
system was made possible by 
our systems management capa- 
bility, which includes the design, 
development, production moni- 
toring and installation of ad- 
vanced electronic systems. Our 
continuing progress will be 
determined by our ability to 
advance the state-of-the-art in 
our design and development of 
future systems. 


This requires the application of 
creativity and technical experi- 
ence by engineers, mathemati- 
cians and physicists. To our 
recently organized Development 
Division we seek to add Develop- 
ment Specialists with at least 
six years’ association with large 
projects. They will evolve re- 
quirements for systems users, 
working in such areas as air 
traffic control, ASW, satellite 
control and command and con- 
trol systems, and in such proj- 
ects as information retrieval, 
man/machine communications 
and advanced computer utiliza- 
tion. 


Digital Equipment Engineers 
are needed to translate systems 
requirements into system hard- 
ware. We seek E.E.’s with at 
least five years’ experience to 
work in such areas as logical 
design; core, drum and tape 
memories; peripheral equipment; 
and large-scale switching center 
techniques. 


If you have the experience and 
interest in either of these pro- 
grams, and wish to associate 
yourself with the professional 
challenges offered by them, 


please send resume to Manager 


of Technical Staffing, Dept. AW. 


to kill a short-range, relatively slow bat- 
tlefield ballistic missile or artillery 
rocket and being able to stop a hyper- 
sonic ICBM. 

They'd be willing to tackle the 
former, but defense against ICBMs is 
a long way beyond the Hawk system. 

As an over-all program, Hawk ranks 
among the few really high-volume pro- 
duction missiles ever to be built. It 
has reached out through extensive sub- 
contracting to thousands of small firms 
throughout the world. It is now on sta- 
tion in dozens of batteries in the U.S., 
the Panama Canal Zone, Western Ger- 
many with the U.S. Army, and the 
islands around Okinawa. The U.S. 
Marine Corps has adopted the Hawk 
system for defense against enemy air 
during their vertical envelopment as- 
saults. Within months it will be adding 
significant strength to the defense of 
five NATO countries in Western Eu- 
rope. 

“We're still a first-line battlefield 
weapon,” said one engineer. “Even in 
the days of massive retaliation, Army 
kept this program going. Lately we've 
had ample proof that the kind of threat 
we designed against still plays a large 
part in the enemy’s offensive power. 
We expect that that threat, plus the 
capability of the Hawk system in lim- 
ited wars or the special problems the 
Marines may have to face, will keep us 
in the Army inventory for quite a 
while.” 


PRODUCTION BRIEFING 











Goodyear Aircraft Corp. has received 
a $5-million supplemental contract from 
Navy’s Bureau of Weapons to conduct 
further developmental research on the 
SUBROC anti-submarine missile. 


Rucker Co., of Oakland, Calif., will 
provide engineering services and hy- 
draulic systems and components for 
Minuteman ICBM underground launch 
silos and control centers in South Da- 
kota under U. S. Steel Corp. contract. 


Airtek Dynamics, Inc., Compton, 
Calif., has received an $800,000 con- 
tract from Boeing Co. to provide struc- 
tural fittings for B-52 jet bombers. 


B. F. Goodrich Aerospace and De- 
fense Products, Rialto, Calif., will 
manufacture solid fuel motors for the 
Sidewinder air-to-air missile under a 
$780,000 Navy contract. 


Lockheed Missiles & Space Co. sci- 
entists have proposed that methods be 
developed for biological decontamina- 
tion of interplanetary vehicles and com- 
ponents to prevent transfer of possible 
harmful bacteria from other planets to 
earth and vice versa. 


AVIATION WEEK and SPACE TECHNOLOGY, December 11, 1961 








MIGHTY 
SATURN 


Stronger, 
lighter 
with 


HEXCEL HONEYCOMB 


~ 

ie XC BL provucts inc 
Dept. E-12 

anger, lightweight materials for industry 


2332 Fourth Street, Berkeley 10, California 
Old Post Road, Havre de Grace, Maryland 


81 























A New Achievement in Precision 


Controls for Space Application 


Marquardt Documents 1,000,00Oth Pulse of 
Radiation Cooled Bipropellant Rockets 


A three year research and development program directed at 
advanced space propulsion and control systems reached a 
significant milepost on September 8 when The Marquardt 
Corporation documented the 1,000,000th re-start of radiation 
cooled bipropellant pulse rockets. These rockets, operating at 
pulse frequencies up to 100 cycles per second, demonstrated 
that combined response and delay times of .006 second and 
effective pulse widths of .003 second are now attainable. 
Development to reduce these times is currently in progress. 
Typical of Marquardt’s pulse rocket development in the 
range of 0.2 to 100 lbs. thrust is a 25 lb. thrust rocket for a 
current satellite propulsion requirement. This engine dem- 
onstrated an intermittent operational life of over 50 minutes 
at rated thrust, and has achieved a remarkable 46 minute 
continuous run. At the end of the test, there was no evidence 
of system deterioration. This type of rocket engine has 
repeatedly demonstrated a space Isp of 310 seconds using 
hydrazine and nitrogen tetroxide as propellants. 

Coupled with Marqvardt’s secondary injection, gimballing 
techniques, and throttleable rockets, these pulse rockets make 
possible a range of control systems that can meet the most 
advanced space control requirements. In a complex lunar 
landing-return mission, a Marquardt system can provide 
main course velocity control, orbital ejection-injection, 
descent-ascent control, and lunar circumnavigation. 
Marquardt’s sixteen years of research and development in 
controls have led the company into many pioneering areas 
in the aerospace field. In variable thrust engines, Marquardt 
rockets, using storable liquid propellants, proved an average 
C* efficiency of 95% over a wide throttling range. Successful 
investigations and developments have been achieved in in- 
jectants for thrust vector control, including tap-off of hot 
gases from the primary combustion chamber, cold gases 
such as nitrogen or air, non-reacting liquids such as freon 
and reacting liquids such as hydrazine. 

The Marquardt Corporation today provides the aerospace 
industry with one of the most extensively documented rec- 
ords in the area of space propulsion controls systems and 
components. Be it part or package, Marquardt can prove 
a record of performance which insures reliable products de- 
livered on time and at minimum cost. For additional infor- 
mation contact R. L. Oblinger, Chief Application Engineer, 
Power Systems Division. 

Engineers experienced in these or related fields will find it 
rewarding to discuss career futures with Marquardt — an 
equal opportunity employer. 


aT 


CORPORATE OFFICES: VAN NUYS, CALIFORNIA 
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DOCUMENTED IMPULSE CAPABILITY 

The above trace represents one impulse bit — 
demonstrating controllability of pulse width down 
to .003 second 
































MAXIMUM CONTINUOUS 
RUN TIMES 























RUN TIME, MINUTES 























JUNE JAN. JUNE JAN. 
1961 1962 


RADIATION COOLED THRUST CHAMBER RUN 
Continuous 46 minute run duration of radiation 
cooled thrust chamber with N.H, and N,0O, dem- 
onstrated a 90% efficiency with no degradation in 
performance during run and showed no adverse 
effects on the system. 





THRUST MEASUREMENT 
PROPELLANT FLOW 
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DEMONSTRATED Isp EFFICIENCY 

This chart shows thrust efficiency increase over 
slightly more than two years. Latest tests prove 
an Isp of 310 seconds, during a ten minute run 
at 0.01 PSIA 





PHOTO-DIELECTRIC 
TAPE CAMERA SYSTEM 


...a Major advance in 
space image-sensing 








The development of photo-dielectric tape permits 
the design of a totally new image-sensing system for 
utilization in satellites and space vehicles. A proto- 
type camera for use with this tape has already been 
operated and tested. This system, one of the first 
developed primarily for use in space, offers a num- 
ber of advantages over existing photographic and 
television techniques. 


Operating on the principle of storing an opticai image 
by converting it to an electronic charge pattern, the 
photo-dielectric system has inherently high resolu- 
tion since the picture charge pattern is read out 
directly as a video signal by an electron beam. 
Moreover, it offers real promise of providing re- 
sponse in various parts of the radiation spectrum in 
addition to the visible including infrared and ultra- 
violet with sensitivity better than standard photo- 
graphic techniques. 


Readout is accomplished by use of a finely focused 
electron beam which scans the charge pattern. It is 
then converted directly to a video signal for trans- 
mission to the ground. Readout can be accomplished 
at different speeds to compensate for various power 
and band-width requirements dictated by the nature 
of the space mission. 


The flexibility of the system permits readout of the 
same image numerous times, if desired, by ground 
control. In the laboratory, the same image has been 
read out up to 100 times without serious degrada- 
tion of quality. Yet, the image is erased completely, 
with no trace of “sticking,” as the tape is flooded 
with electrons prior to exposure. Transistorization 
of the package results in minimum weight and low 
power requirements. 


Since a high vacuum is essential to the operation of 
a photo-dielectric tape camera system, it is “at 
home” in the harsh environment of space. Also, 
dielectric tape is virtually unaffected by radiation 
thereby eliminating this hazard to ordinary photo- 
graphic film. It is also reusable and serves as its own 
storage medium for remote picture-taking sequences. 


To find out how RCA’s new photo-dielectric tape 
camera developments can fill your requirements for 
space image-sensing systems, write to the Manager, 
Marketing, Astro-Electronics Division, Defense 
Electronic Products, Radio Corporation of America, 
Princeton, New Jersey. 

And for a challenging, rewarding career in electro- 
optical systems development, apply to the Employ- 
ment Manager, RCA Space Center, Princeton, 
New Jersey. All qualified candidates are considered 
regardless of race, creed, color or national origin. 


The Most Trusted Name 
in Electronics 


RADIO CORPORATION OF AMERICA 





AVIONICS 





SP-30 to Allow Lower DC-8 Minimum 


By Barry Miller 


Initial results of a joint Douglas Air- 
craft/Sperry Phoenix program which 
will improve the all-weather, low-ap- 
proach capability of the Douglas DC-8 
jet transport will be demonstrated to 
the aircraft’s operators late next month 
in flight tests at Long Beach, Calif. 

The three-phase program is expected 
to yield a series of progressively lower 
minimum approach altitudes for the 
Douglas DC-8. As first evidence of 
progress with the program, the two 
companies will flight test on Jan. 25 and 
26 a second-generation automatic flight 
control system which they believe will 
satisfy the goals of the program’s first 
phase—lowering the present minimum 
jet ceiling of 300 ft. to 200 ft. At pres- 
ent, however, there is no definite time- 
table for an effort to secure FAA certi- 
fication of the aircraft down to the lower 
minimum. 

Like the present SP-30 autopilots 
(AW Nov. 26, 1956, p. 76) used in 
the Douglas DC-8, the new SP-30 sys- 
tem will be made by the Sperry Phoenix 
Co., a division of Sperry Rand Corp. 


Autopilot Extensions 


The new autopilot incorporates a 
number of extensions such as vertical 
speed control and glide path extension 
modes which may make possible the 
lowering of the adverse weather mini- 
mums of the aircraft. 

During an approach, the autopilot 
will memorize the aircraft’s rate of de- 
scent along the ILS glide slope beam 
and set it into the autopilot controller. 
In effect, the glide slope calibrates the 
rate of descent. 

When the aircraft intercepts the 
middle marker beacon (at about 200-ft. 
altitude), the glide path ratio signal will 
be removed and the flight control sys- 
tem will hold to the average speed 
memorized before the radio control was 
dropped out. This technique provides 
an extended glide slope over the more 
unreliable portions of an ILS glide slope 
beam. 


Pitch Selector 


If an airport is not equipped with a 
middle marker beacon or if the pilot 
wishes to initiate the glide path exten- 
sion mode before reaching the middle 
marker along the glide slope he can do 
so by setting a pitch selector on the 
autopilot controller to glide path exten- 
sion. 

Similarly, if he wants to raise or 
lower the rate of descent during glide 


PITCH 
SELECTOR 


AUTOMATIC PILOT CONTROLLER, above, for Douglas DC-8 turbojet transport will have 
settings on pitch selector for constant indicated airspeed, constant Mach and glide slope 
extension and contain provision for constant vertical speed mode. Sperry Phoenix Co. and 
Douglas Aircraft are conducting joint autopilot/aircraft improvement program expected to 
make possible lower jet minimums through extended glide slope. 





HEATER VOLTAGE 


KLYSTRON 
| POWER 


SUPPLY | BEAM AND 
REFLECTOR 
SUPPLY 


VOLTAGES 








MAIN ARM 








KLYSTRON 





BEAT FREQUENCY 


REFLECTED ARM ) 


DIRECTIONA 
COUPLER 





AMPLIFIER 
CONVERTER 








FRANEEIE PYRAMIDAL 


HORN 


7 


Fag 





REFLECTING SURFACE 








ALTITUDE RATE MEASURING SYSTEM, made by Spasors, Inc., San Diego, Calif., is being 
evaluated by Douglas as a part of its DC-8 improvement program. Device mixes reflected 
signal with generated continuous wave X-band signal to obtain a beat frequency propor- 


tional to the rate of descent. 


path extension he can adjust a thumb 
dial on the controller. 

The autopilot to be demonstrated 
next month is a somewhat simplified 
and further developed version of the 
equipment flight tested by Douglas at 
Long Beach late last summer. That 
equipment included provision for con- 
stant indicated airspeed and Mach 
control. 

Results of these earlier tests indi- 
cated better aircraft stability to 50-ft 
altitude. The pilot was able to land 
the plane with the autopilot on by over- 
riding it in pitch. Takeoff and climb 
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vith constant indicated airspeed was 

found to be satisfactory. 
Indicated airspeed was held to +5 kt. 

IAS and Mach to +0.01. 
[he joint Douglas-Sperry autopilot 
id DC-8 improvement program, 
ider than just lower aircraft mini- 
ums, was undertaken by the two on 
he basis of a survey of SP-30/DC-8 
perational experience and is designed 
) cut operating costs and boost aircraft 


[he advanced autopilot, Douglas 
lys, is expected to result in: 
e Fewer aircraft diversions during ad- 
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GIVE A COMMANDER 
A MOVING VISUAL OF BATTLE! 


Keeping surveillance display in tempo with high speed 
weapons is a critical challenge we accept at Sylvania 
Electronic Systems. 

For example, our pioneering and progress in electro- 
luminescence—a new source of light—promises to be 
strikingly beneficial to top military personnel. By com- 
bining the exceptional reliability of such techniques 
with advanced communication and data processing 
systems, a commander can now have a graphic and 
moving picture of the course of action as it happens! 
The key to such a picture is an advanced use of 
electroluminescence by GT&E engineers. When data 
communications control the excitation of the electro- 
luminescent phosphors, letters, numbers, symbols — 
even areas for tactical display—can be illuminated on 
wall-size panels with definition of up to 2500 spots of 
controlled light per square inch! Thus it is possible to 
recreate patterns of troop, fleet and aerospace move- 
ments the moment they occur. What’s more, since such 
a display uses little power and is not subject to cata- 
strophic failure, it is ideally suited to the mobility 
requirements of the military. 

Progress in electroluminescent display typifies the work 
being done by the scientists and engineers of the Gen- 
eral Telephone & Electronics corporate family. The 
vast communications and electronic capabilities of 
GT&E, directed through Sylvania Electronic Systems, 
can research, design, produce, install, and service com- 
plete electronic systems. These systems cover the entire 
range from detection and tracking, electronic warfare, 
air traffic control, intelligence and reconnaissance 
through communications, data processing and display. 


That is why we say—the many worlds of defense elec- 
tronics meet at Sylvania Electronic Systems, a Division 
of Sylvania Electric Products Inc., 40 Sylvan Road, 
Waltham 54, Mass. 


_ GEMERAL TELEPHONE 
4HEGTROMCS 


Total Communications from a single source through 


SYLVANIA ELECTRONIC SYSTEMS 


Including: Automatic Electric + Electronic Secretary 
industries e General Telephone & Electronics International 
General Telephone & Electronics Laboratories « Leich 
Electric « Lenkurt Electric « Sylvania Electric Products 
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Package design of Weld-Pak® module 


Welding interconnections on Weld-Pak® module 


Ea 


Raytheon Weld-Pak® logic stick 


Raytheon “Know-How” Supports M.I.T.’s 
Advanced Polaris Development 


Raytheon is presently devoting part of its unique in- 
dustrial support talents and facilities to system design 
engineering and manufacture of electronics for the 
Advanced Polaris Guidance System. For this program 
Raytheon is under technical direction of Massachusetts 
Institute of Technology’s Instrumentation Laboratory. 


For other university or government laboratories, 
major missile, space and weapons systems contractors, 
Raytheon capabilities are ideally suited to basic pro- 
duction design, prototype and production manufac- 


SEND TODAY FOR BROCHURE 
RAYTHEON COMPANY, Dept. 613A 
Lexington 73, Massachusetts 

Attention: M. B. Curran 

Please mail me brochures checked below: 

[_] Welded Electronic Assemblies 

[| Plastics and Components 

[] Aero/ Weapons Division General Capabilities 


Organization 
it ae ee ee ee 
City & State 


iptithtem as esin anhumseunenedgieamessened 


ture, flight and environment testing, and field support 
of operational equipment. 


Reinforcing these capabilities is Raytheon experience 
as prime contractor-systems manager on two major 
missile programs — U.S. Army’s HAWK, U.S. Navy’s 
SPARROW III. Related achievements include 
Raytheon’s famed Weld-Pak® all welded, high density 
analog and digital components, hydraulic actuating 
valves of exacting dimensions, electrical power units of 
extremely favorable power-to-weight ratios, weapons 
systems radomes, missile guidance miniature rate gyros. 


For full information on how Raytheon can lend industrial 
support to your organization’s programs, mail coupon. 


RAYTHEON COMPANY 





AERO/WEAPONS DIVISION 





For the Polaris Advanced Guid- 
ance System, Raytheon applies 
PERT-oriented program manage- 
ment techniques throughout, plus 
the following industrial support 
functions: 


@ Circuit Design Assistance 

m High Density Packaging 

m Instrument Evaluation 

@ Reliability Tests 

@ Test Equipment Design 

@ Documentation 

@ Rapid Engineering Model Fabrication 


RAYTHEON] 


RAYTHEON 
COMPANY 


AERO/WEAPONS 
DIVISION 
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PILOT'S SYSTEM 


ACHIEVING CERTIFICATION of minimum of 100 ft. for DC-8 probably will involve use 
of dual vertical rate measuring systems, one of which will drive the autopilot, as well as 
dual capability for memorizing rate of descent along the glide slope (above). Capability of 
reaching a minimum of 50 ft. is expected to require windshield displays and absolute height 
measuring devices (below). Ne time requirement has been set for achieving either goal, 
but both are objectives of the current three-phase program being carried out by Douglas 
Aircraft and Sperry Phoenix Co. 
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verse weather as a result of the lower ting this phase of the work, the 
minimums. pment and techniques needed are 
e Less fuel consumption and en route r study. Accomplishing this goal 
flight time with a more precise steering quire a barometric-inertial sensor, 
control. ite of the one used for obtaining 
e Greater airplane stability at maximum f change of altitude in Phase A. 
ratios of aircraft weight to pressure ‘f these will drive the autopilot, 
ratios. ther will monitor the first in an 
e System which pilot can monitor from to increase pilot confidence in 
takeoff to landing thereby giving him _ ¢ stem. A difference between the 
sufficient confidence which will enable uld be detected by comparator 
him to commit the equipment to touch as well as noted visually. A 
down. up windshield display with stand- 
The three phases of the joint pro- strument readings projected on 
gram are: ndshield is under study for pos- 
e Phase A—Reduce the certified jet in attaining the 100-ft. mini- 
minimum from 300 to 200 ft. This goal 
is in sight with the second generation ¢ Phase C—Certification to 50 ft. This 
autopilot to be flight tested sometime _ regarded as more remote today. 
next month. 1 require a heads-up display and 
e Phase B—Lower the certified adverse ground reference through a radio 
weather minimum to 100 ft. While ter or its equivalent. 
there is no time schedule for imple- implement extensions in existing 











ALUMINUM COMPANY OF AMERICA 





ALCOA ALUMINUM 








ae 


ALCOA CAPABILITY AT WORK... 


weldable cryogenic aluminum alloy a 


"that’s stronger, thriftion thang 


SP-30 autopilots, a kit probably will be 
offered to the airlines. This would in- 
clude a new controller plate and parts, 
a number of other parts, and would re- 
quire a change in gear ratios, wiring 
changes in the pressure computer and 
a few aircraft wiring changes. The 
changes largely involve extensions or 
growth from the existing SP-30 auto- 
pilots. 

The addition of constant indicated 
airspeed, Mach hold and a capability 
for instrument monitoring of the glide 
path éxtension mode require another 
pressure computer which will be in the 
prototype stage at the time of the 
forthcoming test flights. 

Douglas is evaluating a number of 
methods for sensing vertical speed for 
use in attaining the goals of Phases A 
and B. Barometric rate of change of 
iltitude techniques introduce errors due 
to air mass characteristics, sensing port 
characteristics, etc., which may be ex- 
cessive for very low approaches. Deriv- 
ing this information by differentiating 
the outputs of radio altimeters may 
prove unsatisfactory over portions of 
the approach path because of excessive 
noise at those approach altitudes where 
the aircraft is not directly over the run- 
way. 

One rather promising approach to 
obtaining vertical speed signals directly 
bv electromagnetic means was recently 
flight tested and the results are now 
being evaluated by Douglas. Essentially 
a Doppler technique, the method as 
used in a device developed bv Spasors, 
Inc., San Diego, may provide high reso- 
lution readings over a large portion of 
the approach path, particularly from the 
middle marker to touchdown. The de- 
vice is expected to supply altitude 
descent rate readings to a resolution of 
0.1 fps. up to altitudes of 1,500 ft. and 
handle sink rates from 4 fps. to 25 fps. 

The device radiates cw X-band en- 
ergy from a horn to the ground. A por- 
tion of the energy reflected from the 
ground is mixed with some of the trans- 
mitted signal resulting in a beat audio 
signal. The periodic peaks and valleys 
of this signal are a direct function of 
the distance (corresponding to the 
wavelength of the radiated X-band sig- 
nal) the aircraft descends. The rate of 
descent is then a direct function of the 
frequency of the beat signal. The latter 
is passed through a feedback signal- 
conditioning amplifier and converted 
into a d.c. output which provides a 
measure of the altitude rate of descent. 

Douglas has been discussing radio 
altimeters for the DC-8 improvement 
program with a number of companies 
including Collins, Bendix, Emertron, 
Sperry and Spasors. 

The Douglas DC-8 improvement pro- 
gram constitutes only a part of Sperry’s 
activities associated with all-weather ap- 
proach and landing of transport siscealt 


Other Sperry activities in these areas 
include: 

e Windshield display of flight data—A 
windshield display designed to satisfy 
jet transport requirements is in de- 
velopment at Sperry Gyroscope Co. and 
has been tested at MacArthur Field, 
N. Y. The company regards this 
heads-up display as a means of achiev- 
ing easy transition from IFR to VFR 
operation at low altitudes, as a monitor 
of automatic approach performance and 
an aid in making all-weather landings 
manually. Techniques for incorporating 
approach and runway lights into a dis- 
plav of this type to give the pilot a 
realistic picture of his situation during 
IFR approach, landing or go-around are 
among other Sperry activities. 

¢ Boeing 727 autopilot—Building a 
glide slope extension capability into the 
SP-50 automatic pilot for Boeing’s 727 
short-to-medium range jetliner. This in- 
cludes dual yaw dampers with provisions 
for making pitch and roll channels dual 
as well. Conservative packaging and 
use of derated components and circuit 
redundancy is expected to provide high 
reliability. 

e Agency contracts—Company is under 
contract to FAA and USAF for cou- 
pling Sperry automatic flight control 
equipment in a C-54 and C-131 to the 
REGAL system for evaluation at the 
FAA Center in Atlantic City. It will 
equip a DC-7 for automatic operation 
with the British BLEU system for auto- 
matic landing tests at Atlantic City. 

e Automatic landings—Several hundred 
fully automatic landings have been 
made recently by a company engineer- 
ing test aircraft at MacArthur Field. 
Svstem in the aircraft employs conven- 
tional ILS facilities, an SP-30 autopilot 
with radio altimeter and flare computer 
for hands-off landings. 

e Related projects—Other activities in 
these fields at Sperry include electronic 
monitoring and pilot warning equip- 
ment, comparators for continuously 
evaluating performance of autopilot and 
instrument sensors, automatic approach 
projects for helicopters, cockpit displays 
including vertical-reading instruments 
and automatic throttle controls of the 
types used in the company’s drone and 
helicopter programs. 


Welded Modules 
High-density, welded avionic modules with 
active components around the periphery to 
simplify maintenance have been produced 
for digital computers by Litton Systems, Inc. 
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WELDABLE 
CRYOGENIC 
ALUMINUM ALLOY 
THAT’S STRONGER, 
THRIFTIER 

THAN STEEL, 


At —423°F (boiling point of liquid 
hydrogen), Alcoa® Aluminum Alloy 
2219has anultimate tensile strength 
of 92,000 psi. Even at elevated tem- 
peratures, 2219 alloy’s mechanical 
properties are superior to those of 
any other commercially available 
aluminum alloy. 

Alloy 2219 has other likable at- 
tributes. For one, it costs about one- 
quarter as much as stainless steels. 
For another, it’s easy to form and is 
as weldable as aluminum alloy 6061. 
Also, it is compatible with presently 
used fuels and oxidizers and has 
good ballistic characteristics. 


ALL ABOUT CRYOGENICS — Alcoa 
Research and Development Labora- 
tories possess considerable informa- 
tion on the high- and low-tempera- 























ture properties of aluminum alloys. 


|f alloy selection or the fabrication of 
cryogenic aluminum presents diffi- 
culties, get in touch with Alcoa. Odds 
are overwhelming that out of the 
minds of the men who staff these 
laboratories—or from the volumes of 
aluminum data at their disposal— 
there will come the answer. 

Write: Aluminum Company of 
America, 1870-M Alcoa Building, 
Pittsburgh 19, Pa. 


Watcoa atuminum 


4 ALUMINUM COMPANY OF AMERICA 











Category 





35,324 
15,425 

.| 566 
2,105 
57,330 
1,639 
710 
7,014 
32,507 


Capacitors. . 
Connectors... 
Quartz crystais......... 
Relays (for electronic applications)| 
Resistors....... sca at 
Transformers and reactors 
Power and special purpose tubes 
Receiving tubes. Ie cod ‘| 
Semiconductor devices.......... 
Total... sree am 





Estimated Shipments of Electronic Components 
Second Quarter, 1961 


Source: United States Department of Commerce 


Quantity 
(thousands of units) 


| Military 


Value 
(thousands of dollars) 





Total 
(Military + 
Non-military) 


Total 
(Military + | 
Non-military) 


Military 





7,328 
46,312 
96,680 
46,308 
67,172 
44,645 
70,099 
85,080 

146,041 
586,265 


23,056 
29,001 
1,570 
21,225 
26,921 
19,293 
46,605 
12,682 
58,507 
238,860 


356,053 | 
28,579 
1,634 
7,570 
605,729 
7,981 
1,870 
98,883 
123,240 

















NEW AVIONIC PRODUCTS 





e Multilayer printed circuits, separated 
by layers as thin as 2 mils, are avail- 
able as tubes, spheres, cubes, and other 
geometric shapes, with copper, nickel, 
gold, or rhodium conductors. Inter- 
connections can be made to any layer, 
and conductive paths can be carried 
over edges and around corners. Manu- 
facturer: J. Frank Motson Co., Flour- 
town, Pennsylvania. 


¢ Silver-cadmium button cells, now in 
pilot production, are hermetically sealed 
and are available in ratings ranging 
from 0.25 to 6 ampere-hours. Open cir- 
cuit voltage is 1.4 volts; nominal load 
voltage is 1.1 volts. Manufacturer: Yard- 
ney Electric Corp., 40-50 Leonard 
Street, New York, N. Y. 
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e Silicon pressure transducer uses semi- 
conductor as integrated pressure sensor 
and output device. Prototype models 
have pressure ranges from 80 to 500 
psi. between —65 to +250F. Natural 
frequency is greater than 25 kc., with 
dynamic response to 6 kc. Manufac- 
turer: Giannini Controls Corp., 1600 
S. Mountain Ave., Duarte, Calif. 


@ Versatile UHF antenna for ground-to- 
air communications offers both high- 
gain directional and low-gain omnidi- 
tectional characteristics. The antenna, 
manufactured by General Dynamics 
Corporation, is designed for long-range 
communication (up to 300 mi.) as well 
as for approach or ground control com- 
munication. Beam direction can be se- 
lected by means of small control box 
located at operating position. Antenna 
has overlapping lobes at military distress 
frequency, so distress signals can be re- 
ceived from any direction without 
switching. Antenna can be mounted 
on standard 2 in. diameter mast. 
Weight is 10 lb. Manufacturer: Gen- 
eral Dynamics Corp., Pomona, Calif. 


e Loran-C timing receiver, Model IF- 
100A, is broad band, fixed-tuned re- 
ceiver for 100 kc. Loran-C pulses used 


in precision frequency synchronization, 
precise timing, and ionospheric studies. 
Instrument is transistorized, and _ is 
available for relay rack mounting. Man- 
ufacturer: Aerospace Research, Inc., 
153 California Street, Newton 95, Mas- 
sachusetts. 
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e Ferrite core memory, Type LQ, has 
read-restore or write-clear cycle time of 
1.5 microseconds. Random access mem- 
ory is mounted in free-standing frame 
which contains ferrite core stacks and 
associated logic circuits and power sup- 
plies; dimensions are 72 in. high, 48 
in. wide, 28 in. deep. Available in 2048, 
4096, and 8192 word capacities (56 
bits/word), Manufacturer: Ampex Com- 
puter Products Co., P.O. Box 329, Cul- 
ver City, Calif. 


e Self-powered timing device, Modcl 
TE-10, incorporating mercury cell and 
germanium or silicon transistor, has 
maximum error of +2 sec. per day. Op- 
erating temperature range is 0 to 50C 
with germanium transistor, —40 to 
+80C with silicon transistor. Size is 
lis x liv x 0.547 in.; weight is 1.2 oz. 
Instrument is available with 12- or 
24-hr. face. Hour and minute hands 
are set from rear; provision for setting 
second hand is optional. Manufac- 
turer: Bulova Watch Co., Inc., Flush- 
ing 70, N.Y. 
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pressure bottles 


reduce missile weight 


The swing to light-weight, high- 
strength titanium metal for pressure 
bottles in the current generation of 
liquid fueled missiles provides conclu- 
sive proof of the design advantages 
and reliability inherent in titanium 
construction. Titanium vessels have 
sliced considerable poundage off mis- 
siles and thereby increased vital pay- 
loads. Here’s why... 


High strength-to-weight ratio... titanium 
is 44% lighter than steel at the same 
strength. In addition it has... 
Reliability at cryogenic temperatures... 
not a single failure in service at tem- 
peratures down to and below minus 
300° F, and pressures up to 9,000 psig. 


Corrosion resistance... where other 
metals fail. 


Fabricability... Airite Division of the 


Electrada Corporation says, “Tita- 
nium can be forged and machined 
as accurately as steel.” Menasco 
Manufacturing says, “We prefer to 
use it. Titanium is now as reliable as 
any other metal and has probably a 
lower rate of reject.” 

Availability and lowering cost. Lead- 
times are short: 24 hours from 
Titanium Metals Corporation of 
America warehouses. Metal costs 
down 62.4% since 1955. Unit prices 





BOX SCORE ON TITANIUM 


PRESSURE VESSELS 
Ablestar saved 60 pounds 
Titan losing 150 pounds 
Aegena 24 to 40 pounds 
X-15 ..... lighter by 325 pounds 
Atlas saved 129 pounds 











re constantly lowering as fabrication 
experience increases. 


u need information on titanium 
rication...application...competent 
write TMCA’s Technical 

Service Department, 


ricators... 


TITANIUM METALS 
CORPORATION OF AMERICA 


233 Broadway, New York 7,N.Y. 
NEW YORK * CLEVELAND * CHICAGO «DALLAS #LOS ANGELES 
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For real freedom. . 


If you’d like to shake off the frustrations 
and irritations of today’s travel, try a 
taste of freedom .. charter a Bell! You'll 
find out what real independence means, 
for the self-reliant Bell lifts you free of 
city traffic... spares you the galling trips 
to and from airports. 


You’re not bound to the fixed routes of 
fixed wing travel ..the Bell is completely 
independent of runways or landing fields. 
Most important of all, the Bell frees your 
time, giving you back extra hours for pro- 
ductive use, boosts efficiency .. pays out. 


We suggest you try a Bell helicopter for 
an hour, a day or a month and find out 


TRY A BELL! 


these facts for yourself. Chartering a Bell 
is as simple as renting a car; rates are 
reasonable. Write us today for names of 
Charter operators nearest you. Address: 
Commercial Sales Manager, Dept. 313L, 
P. O. Box 482, Fort Worth, Texas. 


d 
BE iD 


HELICOPTER 
COMPANY rort wort, TEXAS 


A DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 
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If you are a hardware-oriented engineer who enjoys the shirt-sleeved 
atmosphere of field assignments, General Dynamics | Astronautics 
has a number of important assiy.iments in the activation of Atlas 
ICBM bases throughout the United States. The basic task is 
providing a wide range of technical assistance to the Air Force in 
bringing bases to operational capability. 

Base Activation Engineers function at the systems level in the instal- 
lation, checkout, and acceptance of ground support and missile- 
borne equipment. Specific requirements and locations of work are 
detailed on the back of this page. 

These positions provide stability, growth opportunity, and the 
satisfaction of working on a program which is not only technically 
advanced, but of vital significance to the security of the free world. 


GENERAL DYNAMICS 
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ASTRONAUTICS 





ACTIVATION 
ENGINEERS 


For a prompt, confidential reply, 

use the attached Professional 
Placement Inquiry card or write 

to Mr. R. M. Smith, Industrial 
Relations Administrator-Engineering, 
Department 130-90, 

General Dynamics | Astronautics 
5707 Kearny Villa Road, 

San Diego 12, California. 

Candidates who live in the New York 
area may find it more convenient to contact 
General Dynamics | Astronautics, 

1 Rockefeller Plaza, New York, 
telephone, ClIrcle 5-5034. 


GIIMMD 


FORMERLY CONVAIR /ASTRONAUTICS 


DDI MatAdajuUl 


3ivis ® ALID 
ssayuagav 1335u41sS 


¢ 
$ 
i 
m 
z 
S 
Zz 
m 
m 
= 
z 
1) 


aLVNAGWYS 39371059 
ALID YOrVYW LSAYVAIN 


uv papjoj aq Avwu pavo st 






ONINSAaNIONS DINOYNL9313 
ONINSSNIONS WD1e19373 
ONINSANION] IWOILNWNOUSY 
LDarans YOrvNn 


O) S3A 


) 4u12 4nod ut pasuvsiv ac 


ON 
(318V9IIddvV dl) 


0 





SDISAHd 
334930 


SDILVWSHLIVAW 


ONIYSSNIONS IVDOINVHDIAW 


{Oo uo} 


Aainbul pa} 


SNOHd3 131 


punosayovg snod 


paspajmouyov aq jim 


jouossad y F 
jouoissajosd ays ajqvua jjim 3] ‘aQuapyuod ajajdwo? ul pajimu pup pajdvis 40 pajvas p 


AMINONI LNAWSADV 1d WNOISSSA0O'8d 


IidS AUYVYWIdid 


SONA SadxX4a 


‘SLNAWWOD IVNOILIAGQY 


ONINYSONOD ‘ANY Gil 





SLSAYALN!I BOr YNOA 





C1) t5-21 MV ‘S3YNHDONS LNAWLINYHDAY SDILNVYNOULSY | SOINYNAG TWH3N39D GNSS 3SW3 1d 


AN 
IMPORTANT 
MESSAGE 
TO 
ENGINEERS 


ATLAS MISSILI 
Oklahoma; A bile 


DESIGN/L 
Tasks involv 
nection wit 
systems, aut 
equipment. 

neering and 


ENGINEER 
To prepare n 
uals, and en 
college engin 
field desired. 


O6°O0€!l ANOZ IVAW 
HLINS ‘WY ‘YW ‘NOILNSLLV 


TVILNSGISANOD OGNV IWNOSUY3d 
IVYANAD 


| OOFId NVS 


c 
Il XO# ADIAAO LSOd 


SOILLAVNOUALSV | SOINVNAG 


Ad CIVd 4d TIA TOV.LSOd 


VINYOAITVO © 
8 
$3}E}S P2PUN By} UI Payiew 4! AvessaveaN dwejs 8Bejsog ON 


TIVW AlddaY SSINISNA 


‘ON LIWY3d 


‘SIWD O93I0 NVS 


vest 





INEERS FOR BASE ACTIVATION 


ILE shown in horizontal launcher at operational base. Current assignments for base activation engineers are at Altus, 
vilene, Texas; Roswell, New Mexico; Plattsburgh, New York. 


LIAISON ENGINEERS FIELD SERVICE ENGINEERS 
lve liaison and design support work in con- Assignments are for specialists capable of representing 
ith launch control equipment, propulsion the company to the Air Force in technical aspects of 


utomatic programming and missile checkout the Atlas ICBM. An engineering degree and field experi- 
. A degree in mechanical or electrical engi- ence desired. 


d systems experience desired. 


ELECTRICAL/ELECTRONIC ENGINEERS 


RING WRITERS Graduate engineers with field experience in launch 
> maintenance, operation, and inspection man- controls, logic control systems, automatic checkout 
engineering proposals. At least two years of equipment, guidance and flight control, facility electrical 
zineering and | to 3 years of experience in this power, electronic systems, R.F. systems, telemetering, 


d. landlines, or autopilots. 


For a prompt reply and a personal interview in your area, complete and mail the attached 
Professional Placement Inquiry today. If it has been removed, write to Mr. R. M. Smith, 
Industrial Relations Administrator-Engineering, General Dynamics/Astronautics, Dept. 
130-90, 5707 Kearny Villa Road, San Diego 12, California. (If you live in the New York 
area, contact General Dynamics/A stronautics, 1 Rockefeller Plaza, CIrcle 5-5034.) 


BONUS ALLOWANCES ARE PROVIDED 
MEN ASSIGNED TO FIELD OPERATIONS 


AN EQUAL OPPORTUNITY EMPLOYER. 


GIN TD 


ERAL DYNAMICS wis ; ASTRONAUTICS 


FORMERLY CONVAIR / ASTRONAUTICS 
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APPLICATION OF MICRO-MODULE CIRCUITS to AN/ASN-33 ‘md horizon arg course indicator system has enabled Collins s Radio 
to squeeze computer and amplifiers into indicator cases, right, eliminating two black boxes, 


Micro-Modules Slash Instrument Weight 


By Philip J. Klass 


Collins Radio Co. has achieved sig- 
nificant savings in size, weight and 
power consumption in two flight di- 
rector instruments through the appli- 
cation of Micro-Modules, developed 
originally by Radio Corp. of America 
under Army sponsorship. 

To evaluate potential benefits that 
could be obtained from new micro- 
electronic construction techniques, Col- 
lins selected its AN/ASN-33 horizon 
and course indicators as a guinea pig. 
Company builds the ASN-33 for the 
Army, but has sold similar units to 
airlines for use on jet transports. 

The standard ASN-33 requires two 
separate black boxes, each }-ATR size, 
occupying a total of 500 cu. in. and 
weighing 11.7 lb., not including shock 
mounts and interconnecting cabling. 

Using Micro-Module circuitry, Col- 
lins achieved a 100:1 reduction in 
volume, permitting the resulting 5 cu. 
in. of circuitry to be built into waste 
space within the instrument indicators. 
The Micro-Module circuitry weighs 4 
lb., representing a weight reduction of 
50:1, not counting the saving in weight 
of cabling and shock mounts. 

The over-all saving in total system 
weight amounted to about 50%. The 
standard ASN-33 weighs about 204 Ib. 
including two indicators and amplifiers, 
while the micro-modularized version 
weighs only 9 Ib. 

Savings in power consumption were 
nearly as significant. Where the origi- 
nal ASN-33 computer and servo ampli- 
fiers required 37 watts of power, the 
new version consumes only 6.1 watts, 
according to E. H. Fritze, director of 
development of Collins Division ‘“C” 
in Cedar Rapids, Iowa. 

Ability to build all the circuitry into 
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the indicators has important by-product 
advantages. Improved reliability should 
result from eliminating interconnecting 
cables, a potential source of trouble. 
When a malfunction does occur, it is 
only necessary to replace the single 
defective indicator whereas in a stand- 
ard AN/ASN-33 it would first be neces- 
sary to isolate the fault to the indi- 
cator, amplifier or cable. 

Program was launched as an exercise 
to determine the suitability of dif- 
ferent micro-miniaturization concepts 
to the type of products Collins pro- 
duces. Much of the emphasis in in- 
dustry to date has been on applying 
micro-circuitry techniques to digital 
computers and data processing equip- 
ment. 

After reviewing a number of dif- 
ferent techniques, Collins selected the 
RCA/Army Micro-Modules for _ its 
initial effort. One reason behind this 


SERVO AMPLIFIERS. 


1 
POWER SUPPLY @ Ln Caen 


left. 


hoice was the comparatively wide range 
f commercially available micro-ele- 
ients from which modules could be 
structed. None of the commercially 
iilable RCA Micro-Modules was 
uitable for Collins’ needs so its engi- 
neers worked from micro-elements to 
uild their own designs. 
Circuit design was carried out by 
mpany’s Instrument Development 
division while modules were laid out 
fabricated in the company’s chemi- 
ind materials fabrication laboratory. 
First step was to design circuits 
h could be duplicated with avail- 
micro-elements and micro-com- 
Breadboard models of these 
cuits first were built with conven- 
tional components. Next equivalent 
Micro-Module circuits were fabricated 
nd tested piecemeal in the breadboard 
ircuit until the final design was frozen. 
In the process, Collins found it neces- 


nents 


FLIGHT DIRECTOR 


MICRO-MODULES are located in former waste space within indicator cases, tiie Stand. 


ard versions of horizon, 


1961 


left, and course indicator 


right, are above. 
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sary to redesign servo amplifier circuits 
to eliminate output transformers. This 
was accomplished by using comple- 
mentary PNP-NPN_ micro-transistors 
for phase inversion. 

Where required components were not 
available already mounted on the 0.3 in. 
square ceramic micro-elements, Collins 
purchased the components and mounted 
them .on blank wafers. In other cases, 
additional components were added to 
existing micro-elements to increase com- 
ponent density. 

Collins reports it has achieved average 
component densities of about 210,000 
per cu. ft. in the present instrument 
designs. 

The modules containing the servo 
amplifier output transistors have minia- 
ture heat radiators built on the top of 
the module, with spare riser wires pro- 
viding improved heat transfer from 
transistor cases to the radiator. 


Experimental Indicators 


Experimental ASN-33 indicators have 
been given performance tests over the 
temperature range of —55C to 70C and 
have met all performance and _ test 
standards required of the conventional 
ASN-33, Fritze reports. In the near 
future, Collins plans to install the 
instruments in a company aircraft for 
flight evaluation. 

Company has no present plans for 
production of the Micro-Module type 
instruments, but naturally hopes it can 
interest the Army or other military 
service. 

Asked about the comparative cost of 
building the ASN-33 with Micro- 
Module circuitry versus standard con- 
struction, Fritze said that it is too 
early to tell for certain. 

However, preliminary estimates indi- 
cate the micro-miniature construction 
may match the cost of conventional 
construction. 


Economical Approach 


Certain economies result from the 
ability to build the circuitry into the 
indicator itself, instead of having it 
located remotely. 

Relays can be eliminated and the 
mode selection switch on the approach 
horizon used instead. 

Fritze emphasizes that Collins has 
not formally adopted the Micro-Module 
for all future applications, but is con- 
tinuing its investigations of other 
promising micro-miniaturization tech- 
niques. 

This also includes other packaging 
configurations for using micro-compo- 
nents. 

Collins also plans to conduct life 
and performance tests, using adequate 
statistical controls, to evaluate quantita- 
tively. the effects of micro-miniaturiza- 
tion on the reliability of various equip- 
ment. 
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> Requests For Proposals—USAF’s Aero- 
nautical Systems Division in Dayton is 
calling for industry proposals for a re- 
search-study program to investigate the 
feasibility of an advanced adaptive flight 
control system using digital techniques 
for identification and adjustment of con- 
trol system parameters and for signal 
computation. RFP, identified 33-657- 
62-5347-O, is available from Code 
ASKPDC. Other recent research and 
development RFPs of avionics interest 
include the following: 

e Long-life communications equipment, 
with operational life of 10 to 20 years, 
for operation in UHF band and higher 
frequencies, is objective of study and 
investigation to be sponsored by Aero- 
nautical Systems Division. RFP 33-657- 
62-5356-O. Code: ASKPDC. 

e Determination of key parameters in 
thin-film deposition of semiconductor 
and conducting materials is object of 
basic research -program planned by 
ASD. RFP 33-657-62-5253-O. Code: 
ASKPDC. 





> Instrument Exports to Japan In- 
crease—United States manufacturers 
shipped $18.1 million in scientific and 
industrial instruments to Japan last 
vear, compared with $15.9 million in 
1959, according to study made by Com- 
merce Department Business and De- 
fense Services Administration. The in- 
crease reflects growing industrialization 
in Japan, BDSA says. Japan is second 
only to Canada as a market for U.S. 
instruments, according to BDSA. Re- 
port on the study can be obtained for 
10 cents from Dept. of Commerce, 
Washington 25, D. C. or any Depart- 
ment field office. 


> Airline Air Data Computers—Central 
air data (analog) computers capable of 
providing outputs for true airspeed and 
Mach number will be obtained by Boe- 
ing Co. for installation on 40 of its 
727 jetliners scheduled for delivery to 
United Air Lines. The computers (AW 
Sept. 19, 1960 p. 95) will be made by 
Litton Industries under a $410,000 
contract. Comparable central data sys- 
tems, meeting Arinc Airline Electronic 
Engineering Committee (AEEC) com- 
mon specs, or characteristics may be 
purchased for other commercial jet air- 
lines. 


P Size Reduction by Cooling—Signifi- 
cant reduction in size of electronic 
cquipment can be achieved through 
the use of auxiliary thermoelectric re- 
frigeration units in the package walls, 
according to recent study by Army’s 


Diamond Ordnance Fuze Laboratories. 
Copy of the report, “Cooling Large 
Electronics Packages,” identified PB- 
171540, can be obtained for $1.00 from 
Office of Technical Services, Com- 


merce Dept., Washington 25, D. C. 


> Transistors Tested by Sequential 
Sampling—Procedures which establish 
product reliability by life testing suc- 
cessive small samples and correlating 
test results over a period of time are 
now being employed by Philco’s Lans- 
dale Division. Because of the small 
sample sizes, costs are lower than for 
conventional life testing, which estab- 
lishes the reliability of a single lot by 
testing a relatively large sample. The 
sequential sampling method permits 
shipment of a production lot prior to 
completion of the life test period if the 
sample falls within control limits, with 
no loss in statistical confidence to the 
user, Philco reports. 


> Russian Claims Radar Discovery—The 
Soviet Union is now claiming that a 
Russian, A. S. Popov, whom they credit 
with the discovery of radio, also dis- 
covered radar in 1897. 


> Naecon Calls for Reports—Prospective 
authors who wish to deliver reports ,at 
the annual National Aerospace Electron- 
ics Conference in Dayton, May 14-16, 
should submit 100-word abstracts and 
500-word summaries together with a 
biographical sketch, all in triplicate, by 
Dec. 15. Material should be sent to 
Mr. George A. Langston, 4725 Rean 
Meadow Drive, Dayton, Ohio. Only 
original reports which have not been 
published or delivered prior to the 1962 
Naecon will be considered, Langston 
says. 


> New Preferred Circuits Supplement— 
Supplement No. 4 to Navy Handbook 
of Preferred Circuits, covering new 
video amplifiers, emitter followers, video 
and multi-vibrator circuits, is now avail- 
able, from Government Printing Office, 
Washington 25, D. C., for 35 cents. 
Latest addition is identified as NAV 
WEPS 16-1-519, Supplement No. 4. 


> Radio Refractive Index Center Formed 
—National Bureau of Standards has es- 
tablished a Radio Refractive Index Data 
Center at its Boulder, Colo., laboratories 
which will collect and correlate data 
on the variable refraction of radio waves 
at given times, heights and places. Re- 
sulting data will be available to inter- 
ested organizations. Data cataloged to 
date and referenced is stored on seven 
million punched cards. New center 
hopes to collect sufficient data to plot 
radio refractive index, profiles for the 
atmosphere of the entire earth, NBS 
says. 
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The important advances in environmental testing come from MB 

















New 5140MB power amplifier improves reliability 


in sine wave and complex motion testing 


The Model 5140MB Power Amplifier is designed to drive the Model (C210) 
28,000 lb. force and Model (EL 10,000) 40,000 Ib. force vibration exciters. 
Rated at 140,000 volt amperes output with plate dissipation of 240 kw, the 
amplifier offers the most conservative and reliable operation in 
the vibration testing field. It will readily handle all the adverse inductive 
and capacitive loading of the electrodynamic exciter. 
These outstanding features are responsible for the greater reliability 
of the Model 5140MB amplifier: 

1. 15 db negative feedback provides lowest irce impedance and 

lowest distortion into the shaker load. 

2. Oversized driver tubes for high random peaks. 

3. Oversized amplifier with oversized output tubes. 

4, Plate dissipation capabilities exceed vibration exciter requirements 

A pioneer and leader in the field of by a minimum of 3314 %,. 


electrodynamic vibration systems, MB : 3 
continually strives to improve the per- 5. Compact water systems feature ‘“‘water-miser” regulation of secondary 


formance and reliability of vibration, water and a demineralizer insures low conductivity in primary coolant. 
shock and fatigue testing. The im- 
portant advances in environmental For additional information on the new 5140MB Power Amplifier, 


testing come from MB. " Z 
. write for Bulletin 134. 


MB Electronics has representatives in 
MB ELECTRO! 


principal cities throughout the world. 
A DIVISION OF TEXTRON ELECTRONICS, INC., 1078 State Street, New Haven 11, Conn. 
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REACTION CONTROLLERS 


SIMULATED CONTROL 
SURFACE 





HARMONIC DRIVE 


CONTROL SURFACE ACTUATOR 








RE-ENTRY STABILITY CONTROL SYSTEM, under study by 
USAF Aeronautical Systems Division of the Systems Command and 
the Bendix Corp. for a manned spacecraft, would use hot gas in 
a completely pneumatic-mechanical system to operate control 
surfaces or reaction jets. All lines are maintained at a static pres- 
sure of about 90 psi., with gas supply reservoirs (P,) maintained at 
180 psi. In the gyro assembly (P,.), gas drives the gyro like a steam 
turbine and, through a second aperture, is fed into the complete 
system through a swiveled tube attached to the gyro itself. As 
the gyro precesses, the L-shaped tube deflects proportionally toward 
one of two exhausts at the bottom of the assembly, causing an 


increase in pressure in that line. This pressure differential is trans- 
mitted to the compensation network, in which bellows move an 
arm as a flapper valve. Movement of this arm causes another 
pressure differential in lines leading to the reaction jets and the 
control surface actuator. Jets are basically two-stage valves, with 
a flapper determining input signal strength and a poppet providing 
the power. Control surface actuator is driven by a flapper input 
and a spool valve output; output gas drives an expansion vane 
motor which in turn operates a harmonic drive with a gear 
reduction of 75:1. Jets would be used during orbit and beginning 
of re-entry; control surfaces would be used at lower altitudes. 


Hot Gas Stabilizing Studied for Spacecraft 


By George Alexander 


Wright-Patterson AFB, Ohio—Fully 
pneumatic stabilization system, using 
hot gas to drive control surfaces and 
reaction jets on a manned spacecraft, 
is under study here by the Aeronautical 
Systems Division of Air Force Systems 
Command. 

Flight Control Laboratory of the 
division, using a one-fifth scale model 
powered by nitrogen gas, has demon- 
strated that individual components— 
such as the gyros, valves, actuators, con- 
trol surfaces and jets—can be assembled 
in an integrated system, capable of 
transmitting signals and power pneu- 
matically and mechanically. 

If component, subsystem and system 
testing of actual hot gas hardware proves 
successful, USAF personnel say, the 
system could be applied to a spacecraft 
with a flight profile of one orbit and 
then re-entry—a design objective of the 
system that also is descriptive of the 
missions of early Dyna-Soar vehicles. 


USAF personnel in the Flight Con- 
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trol Laboratory point out that although 
much work has been done on pneu- 
matic components, research on inte- 
grated hot gas pneumatic systems has 
been scant. The one-fifth scale engi- 
neering model does not prove the feasi- 
bility of a hot gas system, they add, 
but does give an indication of over-all 
system performance and raises their 
confidence that a hot gas system can 
be developed. What makes a hot gas 
stabilization system attractive, Flight 
Control Laboratory personnel said, is 
the predicted requirement of flight 
control equipment capable of operating 
in ambient temperatures between 1,000 
and 1,500F without excessive cooling 
support equipment or insulation. A 
system whose internal temperature is 
within this range would be unaffected. 

Success of this system, which sta- 
bilizes the pitch axis only, might lead 
to an integrated three-axis hot gas sys- 
tem, a USAF officer said. 

Basically, the system—as demon- 
strated by the one-fifth scale model— 
consists of a series of lines, in which 


there: is a static gas pressure of 90 psi., 
connecting the control surfaces and the 
reaction jets to a contro] actuator, a 
compensation network and a rate gyro. 
With a gas supply source fed into the 
system through a tube rigidly fixed to 
the gyro housing, precessions of the 
gyro cause a pressure differential in the 
lines. This differential is passed through 
the compensation network, which can 
be adjusted for a gain of 8:1 and which 
then transmits both a signal and a pres- 
sure differential to the jets or control 
surfaces through the action of its out- 
put arm on two other lines. 

Both the contractor—two Bendix 

Corp. divisions, Pioneer-Eclipse and 
Research Laboratories—and USAF per- 
sonnel here at Aeronautical Systems 
Division believe that the system has 
great promise because: 
e Completely pneumatic-mechanical, it 
has no electrical parts or circuitry. It 
still would be operable in the event of 
an electrical power failure in the vehi- 
cle. All power and signal transmissions 
are pneumatic or mechanical. 
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¢ Refrigeration is unnecessary and in- 
sulation requirements are minimal, 
since the internal temperature of the 
system—as determined by the 1,300F 
steam generated by hydrogen-peroxide 
—is greater than or about equal to the 
ambient environmental temperature. 

System is being designed to operate 
within this temperature profile: 
¢ Rise from 70 to 700F in 10 min. 

@ Level off at 700F and sustain this 
temperature for 50 min. 

e Rise again, from 700 to 1,400F in 
10 min. 

e Plateau again at 1,400 to 1,500F for 
a second 50-min. period. 

Although this two-step pattern would 
be typical of Dyna-Soar’s re-entry, 
USAF and Bendix personnel say that 
the system is not under development 
for any specific program and that it 
might find application in any program 
where the high speed and consequent 
high heat loads of the re-entering vehi- 
cle would argue against a continuous 
direct descent and where vehicle con- 
trol by the pilot is required. 

Subsystems include a gas generator, 
a switch mechanism for selection of the 
control surface or reaction jet mode of 
operation, a rate gyro, a compensation 
network, the control surfaces and the 
reaction jets. On the one-fifth scale 
model, the control surfaces were simu- 
lated by a dumbbell-shaped weight. 

In an operational system, the reac- 
tion jets would develop about 100 Ib. 
thrust and would be used to damp out 
oscillations of the vehicle following 
orbital injection, during orbital flight 
and initial re-entry. They could also 
be used to orient the vehicle on its 
correct re-entry trajectory. The jets, 
mounted on the rear of the vehicle near 
the control surfaces, are linked so that 
when one is opened, its opposing coun- 
terpart is closed. 

Control surfaces would be used after 
aerodynamic forces had built up and 
would be stiff, to preclude unwanted 
oscillations. Actuator motor would de- 
velop about 8 hp. to drive the surfaces 
at a maximum speed of 50 deg./sec. 

Slight precessions of the gyro, not 
requiring correction by either the con- 
trol surfaces or the jets, would be 
washed out in the compensation net- 
work. High signals, above the system’s 
limits, would be attenuated by the pres- 
sure lines. If the spacecraft fell into an 
attitude beyond the system’s control, 
provision could be made for automatic 
transfer of control to the main propul- 
sion system. 

Flight Control Laboratory personnel 
said that the hot gas system is now 
being fabricated and that component 
testing is now in progress. Subsystem 
testing is expected to begin in January 
of next year, with complete system tests 
starting in March and _ continuing 
through June, 1962. 


GOOD REASONS for 
Choosing a Plane with 


CONTINENTAL POWER 


MODEL 10470-D 


MODEL 10470-F 


MODEL 10470-N 


MODEL 0470-R 


The preference for airplanes with Continental power rests on a solid three- 


point base: 


@ !n few other products for man’s use does the quality of dependability count 
for so much as in aircraft. 


@) Advanced 


engineering, precision manufacture, and rigid quality control 


have made Continental dependability a byword throughout the globe. 


&) Continental safeguards its product's good name, and its owners’ satisfaction, 
with established parts and service facilities wherever people fly. 











The men and machines that built 

your engine originally are best 

qualified to restore it to like-new 

condition. Continental's Factory / 

Remanufacture backs you with a {ces is 
factory knowhow, and precision Mi od = hi: ; 

production machinery, through- lotars (orporation 
out your engine's life. Write AIRCRAFT ENGINE DIVISION 


for information. 
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Now you can buy RCA Packaged Circuits 


assembled and tested to your specifications 


RCA Minimodules — conventional compo- 
nents in high-density format — bring you 
today’s economical answer to extra- 
dependable packaged transistor circuits. 


If your product calls for miniature packaged circuits 
. if your requirements include fast, high-volume 
availability ...look into RCA Minimodules now. 
@ These high-density packaged circuit units bring you 
the reliability of conventional passive components, 
close-packed. interconnected, and encapsulated in 
fire-retardant epoxy-type resin to meet the mechanical 
and environmental requirements of MIL specifica- 
tions. Standard, field-proved transistors offer you the 
exact characteristics your circuits need. 


@ RCA microelectronics specialists are ready to work 


with you to design your Minimodule circuit package. 


Typical of the 40 types now in production are four 
RCA Minimodules for digital-computer applications 
These high-performance units, built with RCA’s ex- 
perience in manufacturing hundreds of thousands of 
digital Minimodules, are available now, ready for 


mounting on standard printedcircuit boards. Order 
these RCA Minimodules now: 
RCA CP0917 ...Minimodule Inverter Circuit 
RCA CP0918 ... Minimodule Trigger Network 
RCA CP0919 ... Minimodule Power-Gate 

Input Circuit 
RCA CP0920... Minimodule Power-Gate 

Output Circuit 
@ Call your RCA representative for information 
on the comprehensive line of RCA transistor-circuit 
Minimodules and RCA Micromodules. Or write RCA 
Semiconductor and Materials Division, Commercial 
Engineering Section L-112-NM-2, Somerville, N. J. 





d For your extremely high-density 
applications (several hundred thou- 
sand parts per cubic foot) specify RCA Micro- 
modules, today’s only microminiature packaged 
circuits backed by over 55,000,000 element-hours 
of testing. Your RCA Field Representative is ready 
now to quote low, production-quantity prices for 
RCA Micromodules. Call him today. 











The Most Trusted Name in Electronics 


® 


RCA Minimodules— min- 
iature packaged, circuits, 
utilizing conventional 
components and transis- 
tors—can be supplied in 
high volume, in the for- 
mat you need, with ter- 
minal arrangements to 
meet your assembly re- 
quirements. (Minimodule 
shown at left, before en- 
capsulation, 1% times 
actual size. Units below 
are typical of wide varia- 
tion in configurations 
available through RCA.) 


RCA SEMICONDUCTOR & MATERIALS DIVISION FIELD OFFICES...EAST: Newark, N. J., 744 Broad St., HU 5-3900 + (Camden, N. J. area) Eriton, N. J., 605 Mariton Pike, HA 8-4802 + Syracuse, N.Y 
731 James St., Room 402, GR 4-5591 + Baltimore, Md., EN 9-1850 » NORTHEAST: Needham Heights 94, Mass., 64 ‘‘A’’ St., HI 4-7200 » SOUTHEAST: Orlando, Fla., 1520 Edgewater Drive, Suite #1 
GA 4-4768 » EAST CENTRAL: Detroit 2, Mich., 714 New Center Bidg., TR 5-5600 » CENTRAL: Chicago, I!!., Suite 1154, Merchandise Mart Plaza, WH 4-2900 + Indianapolis 5, ind., 2132 East 52nd St 
CL 1-1405 + Minneapoiis 16, Minn., 5805 Excelsior Bivd., WE 9-0676 - WEST: Los Angeles 22, Calif., 6801 E. Washington Bivd., RA 3-8361 » (San Francisco area) Burlingame, Calif., 1838 El Camino Rea!, 
ME 1-9720 + GOV'T: Dayton, Ohio, 224 N. Wilkinson St., BA 6-2366 +» Washington, D. C., 1725 ‘'K’’ St., N.W., FE 7-8500 


OX 7-1620 » SOUTHWEST: Dallas 7, Texas, 7905 Carpenter Freeway 
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B-70 TIRE, developed by B. F. Goodrich Co., is shown during checks after completing 


qualification tests at Wright-Patterson AFB, Ohio. Light color is a characteristic of the 
new rubber compound. Tires stacked in the background were earlier experimental models. 


B-70 Tires Complete 
Qualification Tests 


Akron, Ohio—Aircraft tire designed 
for USAF’s B-70 Valkyrie, Mach 3 jet 
bomber, has successfully completed 
qualification tests prescribed by Air 
Force’s Aeronautical Systems Division 
and North American Aviation, Inc., 
B-70 prime contractor. 

The tire, developed by B. F. Good- 
rich Co. of Akron, is composed of a 
new rubber compound designed to 
withstand critical conditions imposed 
by the 2,000-mph. bomber’s high 
speed, extremely heavy load and high 
temperature factors. 

The qualification tests, conducted in 
an ASD laboratory at Wright-Patterson 
AFB, Ohio, consisted of simulated B-70 
flight cycles including takeoff, flight 
mission and landing. During the tests, 
the tire was exposed to 360F tempera- 
tures for several hours between simu- 
lated takeoff and landing on a labora- 
tory test wheel. 

B. F. Goodrich engineers said that 
conventional tires failed a similar test 
before completing a single cycle. They 
added that the new tire is smaller and 
lighter than conventional aircraft tires 
of equivalent load capacity. 


B. F. Goodrich is under contract to 
furnish B-70 tires to Cleveland Pneu- 
matic Industries, designers and build- 
ers of the landing gear subsvstem. 

Officials of B. F. Goodrich said that 
some design features of the new tire, 
such as the ability to pack more strength 
and endurance into the tire’s weight 
per pound, will have application on 
other aircraft and some ground 
vehicles. 


NEW AEROSPACE 
PRODUCTS 





Super Nav | Omni Converter 


New converter features a horizontal 
meter which protrudes slightly to facili- 
tate reading from any angle. Large di- 
ameter course selector dial is numbered 
at 15 deg. intervals for rapid identifica- 
tion. Resolver type course selector is 
designed for 2 deg. accuracy and is 
rotated by a vernier drive for quick set- 
tings. The converter incorporates a to- 
from switch. The panel mounted unit 
weighs less than 2 Ib. and fits a stand- 
ard 34 in. cutout. 

Skycrafters, Inc., 1365 Gladys Ave., 
Long Beach, Calif. 
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Light-Aircraft Fuel Pump 


New pump is designed to meet safety 
and fuel provision requirements of light 
ircraft, delivering 35 gph. at 20 psi. 
ind 12 v.d.c., the manufacturer reports. 


= ~ 


Rotary, positive-displacement vane 
pump is driven by an integral continu- 
uus-duty motor and is said to function 

rmally even in the presence of con- 
taminants. Spring-loaded rotary vanes 
ire self-adjusting to compensate for me- 
hanical wear and to increase reliability. 
Manufacturer says tests indicate a life of 
at least 1,000 hr. before overhaul. 

Burton Mfg. Co., 8910 Winnetka 
Ave., Northridge, Calif. 


Environmental Chamber 


New chamber produces temperatures 
wn to —125F and is designed to 
et military specifications for test and 
rage of electronic, mechanical, solid 
ite and electro-mechanical compo- 
nts and cryogenic fluids. 

Unit shown is the upright Model 
+033-100, available in baked enamel or 
tainless steel exterior and measuring 
130 in. long, 72 in. high and 36 in 

p. Chamber includes self-contained 

chanical refrigeration, automatic de- 

st, adjustable shelves, 15F gradient 

| stainless steel interior. Models are 

lable in capacities of 40, 80, 120 and 
240 cu. ft. 

Front panel instrumentation includes 

licator lights, pressure and tempera- 

re gages and temperature control 

b. Semi-hermetically sealed com- 
is air-cooled and available in 
or 440 v. on a control circuit of 


ssor 


Solar Systems, Inc., 11936 Valerio 
St., North Hollywood, Calif. 
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This test stand for miniature 
rocket motors loaded with 
experimental, high impulse pro- 
pellants was designed and 
built by FiuiDyne around the 
Flex-Cell. Motors are directly 
attached to the Flex-Cell via the 
circular adaptor plate elim- 
inating the need for additional 
alignment devices or flex- 


ures. Rated capacity is 750 
pounds with overload pro- 
tection to 75,000 pounds. 


MEASUREMENT 


SYSTEMS 


usinc THE FausIDYNE FLex-ceLe 


FluiDyne force measurement systems incorpo- 
rating the Flex-Cell are rugged and accurately 
isolate the components of force you desire to 
measure. Systems applications include rocket 
motor test stands, wind tunnel balances, jet 
engine test stands, and static and dynamic 
weight determination systems. 


FeuiDyne Systems with the FLEX-CELL Give You These Advantages: 





@ High Accuracy 

® Negligible Interactions Between Components 
High Frequency Response 
Low Reaction to Moment Inputs 
Simplified Mounting and Alignment 
Corrosion Resistance 
Insensitivity to Ambient Pressure Changes 


FluiDyne can help you develop force, pressure, 
temperature and optical measurement systems 
to fit your specific needs. For more information 
about the complete FluiDyne services in these 
areas, contact us today. For detailed informa- 
tion about the Flex-Cell, request Bulletin 61-2. 


5740 Wayzata Blvd., Minneapolis 16, Minn. 
TWX MP-793 e Phone Liberty 5-3791 


if you are a graduate engineer with hypersonic, heat transfer, or controls and instru- 
mentation experience, you are invited to investigate employment opportunities at 
FluiDyne. Write or phone and tell us the nature of your experience and ambitions 
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FINANCIAL 





New Offerings 


Electro-Mec Instrument Corp., Long 
Island City, N. Y., engaged in the 
design and manufacture of potentiom- 
eters, digitometers and goniometers. 
Offering is 176,480 common shares by 
the present holder, Waltham Precision 
Instrument Co., Inc., at $6 per share. 


Electronic Communications, Inc., St. 
Petersburg, Fla., engaged in the design, 
development and manufacture of elec- 
tronic communication systems and 
equipment principally for airborne and 
surface voice communications and data 
link systems. Offering is 150,000 com- 
mon shares. Proceeds will be added to 
the general funds of the company. 


Pyrometer Company of America, Inc., 
Penndel, Pa., engaged in the design 
and manufacture of thermocouple tem- 
perature transducers and electronic in- 
dicating and controlling instruments, 
and in the processing of thermocouple 
wire. Offering is 300,000 common 
shares. The proceeds, estimated at 
$365,000, will be applied to the acquisi- 
tion of Hamilton Manufacturing Co., 
Inc., including repayment of $25,000 
advanced by Pyrometer’s board chair- 
man as down payment. Hamilton manu- 
factures missile and aircraft components 
and assemblies. 


Glass-Tite Industries, Inc., Provi- 
dence, R. I., engaged in the manufacture 
of glass-to-metal hermetic seals used 
in transistors, diodes, condensers, 
gyroscopes, connectors, switches and 
transformers for the semiconductor, 
communications, aircraft and missile in- 
dustries. Offering is 185,000 common 
shares; 135,000 shares for public sale 
by the company, and 50,000 outstand- 
ing shares by Indiana General Corp., a 
principal stockholder. Of the company’s 
proceeds, $600,000 will be applied to 
the engineering and purchase of addi- 
tional units of production and testing 
equipment; $500,000 to an additional 
investment in Burndy-Escon, Inc., a 
subsidiary; $150,000 to research and 
development in connection with certain 
new products; $125,000 to expenses in 
connection with the projected moving 
of the companv’s Rhode Island opera- 
tions to a new site. 


Seg Electronics Co., Inc., Brooklyn, 
N. Y., engaged in the design, engineer- 
ing and manufacture of networks for 
data and program transmission, filters, 
transceivers and _ related electronic 
equipment. Offering is 110,000 com 
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mon shares. Of the proceeds, $50,000 
will be used for the purchase of ad- 
ditional production and testing equip- 
ment; $110,000 for research and de- 
velopment of additional product lines; 
$25,000 to repay loans from banks in- 
curred during August and September, 
1961. 


IMC Magnetics Corp., Westbury, 
N. Y., engaged in the design, develop- 
ment and manufacture of nonactive 
components, such as instrument motors, 
indicating devices and allied products for 
military and commercial uses. Offering 
is $1,000,000 of outstanding 54% con- 
vettible notes, due 1970, and 30,850 
outstanding common shares by the pres- 
ent holders. 


United Aero Products Corp., Bur- 
lington, N. J., engaged in contract 
manufacturing precision machined com- 
ponents and mechanical assemblies to 
customer specifications for use in the 
aircraft, missile, electronic and nuclear 
industries. Offering is $600,000 of 6% 
convertible subordinated debentures, 
due 1971, for public sale at 100% of 
principal amount. Proceeds will be 
used to repay current liabilities; to 
produce inventory for United Aero 
Products Corp., a subsidiary; for re- 
search and development and product 
refinement by United Aerotronics 
Corp., another subsidiary; to expand 
company facilities. 


Eon Corp., Brooklyn, N. Y., or- 
ganized in August, 1961, for the pur- 
pose of developing and manufacturing 
equipment for radiation detection and 
measurement, as well as other electronic 
and nuclear instruments and devices 
for sale to governmental agencies and 
private industry. Offering if 133,333 
common shares. Of the proceeds 
$220,000 will be used for purchase and 
installation of machinery and equip- 
ment and leasehold improvements; 
$615,000 for working capital, includ- 
ing operating expenses during the pre- 
liminary period of the company’s devel- 
opment. 


International Resistance Co., Phila- 
delphia, Pa., engaged in the manu- 
facture of resistors and other electronic 
components, including choke coils, 
selenium rectifiers, precision potenti- 
ometers, transducers, high temperature 
plastic laminates for printed circuits, 
flexible multiconductor cable. and 
microcircuits. Offering is 40,000 com- 
mon shares to be offered in exchange 
for, but not exceeding, 245,000 com- 
mon shares of North American Elec- 
tronics, Inc. (NAE), at the rate of one 
share for each five shares of NAE. 
NAE is engaged in designing, engineer- 
ing and manufacturing silicon semicon- 
ductors and controlled rectifiers. 
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BREAKTHROUGH 


...iM @erospace communications 


THE FIRST SUCCESSFUL MICROWAVE SOLID-STATE TRANSMITTER 
WITH POWER CAPABILITY ADEQUATE FOR SATELLITE APPLICATION 
A DEVELOPMENT BY THE SCIENTISTS AT AMHERST LABORATORIES 


The objective assigned to the Amherst Laboratories’ scientists was this : 
Advance the state-of-the-art of microwave space vehicle transmitters by increasing 
performance, reducing size, reducing weight and increasing reliability. 
The time was June 1960. One year later, these objectives had been reached 
and exceeded by a wide margin. 
The result: a solid-state transmitter applicable for satellite use, 


operating within the S-band, about half the size of a carton of cigarettes, 
and with a life expectancy of two years. 


This significant achievement is representative of many challenges currently 
being met by the scientists at Amherst Laboratories. 


PAPER ON REQUEST: The paper which explains the new techniques employed in 
development of the new microwave Solid-State Transmitter authored by W. J. Maciag 
/s available to engineers and scientists on request. Write for the paper entitied 
“Solid State, S-band Single Side Band Suppressed Carrier Transmitter” 


AMHERST LABORATORIES © 1180 WEHRLE DRIVE © WILLIAMSVILLE, NEW YORK 
AN EQUAL OPPORTUNITY EMPLOYER 


SYLVANLA etectronic systems 


Government Systems Management 


for GENERAL TELEPHONE & ELECTRONICS. 





“Shrinking the Universe... through Communications” 
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Record Flights of the Phantom IL: 


a a Altitude. . 98,557 feet 
100 kilometer closed course 1390 mph 
500 kilometer closed course 1216 mph 
Los Angeles to New York Mg 170 minutes 
vam! 3 kilometer low altitude 902 mph 
16 kilometer straightaway... sos 1606.3 mph 
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MCDONNELL 


a \ J 
: ~~ \ * a Phantom II Fighter and Attack Aircraft « 


t 7 Yercury, Asset and Aerobatlistic Spacecraft + Ta/os and Typhon Missile Airframes and Engines « 
Quail Decoy Missiles + Rotorcraft + Electronic Systems + Automation 


MCDONNELL AIRCRAFT e¢ ST. LOUIS 








SAFETY 





CAB Accident Investigation Report: 





TWA 707 Lands Wheels-Up at Idlewild 


On May 9, 1960, at 2049 GMT, a 
Trans World Airlines Boeing 707-331, 
N 765TW, crashed “wheels up” at New 
York International Airport. Eight of the 
100 passengers aboard received mild in- 
juries during evacuation. The aircraft sus- 
tained major damage as a result of contact 
with the runway and ensuing fire. 

Because of a low ceiling and _ visibility, 
approach to the airport had to be accom- 
plished on instruments. The instrument 
approach was poorly executed and visual 
contact with the runway was established 
when the aircraft was too high and ‘too 
close to the runway threshold to be landed 
safely. Nevertheless, the captain continued 
the approach until more than one-half of 
the available runway had passed beneath 
the aircraft. When the decision was made 
to abandon the approach, a go-around was 
initiated. Contrary to company regulations 
and good operating procedures, the landing 
gear was raised before a positive climb had 
been assured. The aircraft touched down 
and the landing gear retracted. As a result 
the aircraft settled to the runway and slid 
to a stop about 500 ft. from the end. 

Trans World Airlines Flight 100 is a 
regular nonstop flight from Los Angeles, 
Calif., to New York, N. Y. On the trip 
of May 9, 1960, there were 100 passengers 
and a crew of nine. 

The crew made normal preparations for 
the flight which included filing an IFR 
flight plan to New York via jet routes 
78 and 42 to cruise at 31,000 ft. The 
estimated time en route was 4 hr. 34 min. 
with Baltimore, Md., as an alternate air- 
port. 

The maximum allowable takeoff gross 
weight was 275,000 Ib.; however, actual 
takeoff weight was 270,447 Ib., including 
a fuel weight of 117,000 lb. The center 
of gravity was within limits 

Flight clearance was received and the 
aircraft departed Los Angeles International 
\irport 1606Z'. It was cleared to cruise 
via the flight plan route at 33,000 ft. The 
flight proceeded eastward normally and 
New York center accepted a radar handoff 
from the adjoining GCI radar site when 
I'light 100 was in the area of Front Royal, 
Va. The flight was then directed into the 
New York area and was descended in prep- 
aration for an instrument approach to run- 
way 22L at Idlewild. 

Idlewild approach control then estab- 
lished radar contact with the flight and 
vectored it to intercept the localizer course 
of the ILS about three miles northeast of 
the outer marker. The flight was given 
the latest wind and altimeter setting and 
advised that the glide slope was inopera- 
tive. The weather at the time was given 
by the tower as ceiling measured 400 ft. 


1 All times herein are Greenwich mean 
time based on the 24-hr clock; all altitudes 
are mean sea level. 


variable broken, 700 ft. overcast; visibility 
4 mi. in fog; wind from the south at 15 kt. 
altimeter setting 29.49. 

Capt. Harry E. Campbell testified that 
the trip from Los Angeles had been routine. 
Descent was made on instruments in the 
New York area in accordance with in- 
structions from New York center and Idle- 
wild approach control. He said that they 
had been cleared to make a localizer ap 
proach, that they intercepted the localizer 
about two miles outside of the outer marker 
at an altitude of 1,500 ft., and that the 
aircraft was being operated in accordance 
with all prescribed instructions. He testi- 
fied that the ILS approach was completel; 
normal; airspeed was maintained constant 
at reference plus 10 kt. (141 kt.); rate of 
sink was maintained between 500 and 700 
fpm.; and that the aircraft was on the lo- 
calizer from the outer marker almost all 
the way down. Captain Campbell testified 
that he identified the outer marker by the 
ADF’s and the flashing marker beacon light 
on the instrument panel but that the au- 
dible signal for the marker beacon had been 
turned off. He said the aircraft was being 
flown on autopilot; that it was on the “lo- 
calizer feature” of the “automatic coupler,” 


ind that he was controlling the altitude 
use of throttle. The captain said that 

he did not recall “hitting” the middle 

marker and “did not note anything that 
is other than the normal.” 

The captain further testified that the 
jutopilot was operating properly and that 
there were no heading changes made dur- 

» the approach but that approximately 
two-thirds of the distance from the outer 
marker to the runway, while the aircraft 
was on the localizer, the autopilot, for un- 
known reasons, disengaged. 

[he captain further testified that he es- 
tablished visual contact with the runway 
shortly after the autopilot disengaged. At 
that time, he said the aircraft was about 
100 ft. to the right of the runway and be- 
tween 500 and 1,000 ft. from the threshold 
it an altitude of approximately 400 ft. 
\fter dropping full flaps he had to “‘S”’ the 

rcraft to line up with the runway. Ap- 
proximately half way down the runway and 

an altitude of “about 50 ft. or perhaps 
ess” he said he decided to abandon the 
landing and go around. He advanced the 
ower to approximately 2.0/2.30 EPR and 
gave the command for 30 deg. of flaps and 
for the gear to be raised. He also said that 


Se 


Vought Builds Mockup of F8U-1T Trainer 
Mockup of Chance Vought F8U-1T trainer version of the single-place carrier-based F8U 
fighter shows two-place cockpit, which will be equipped with dual controls. Canopy is 
about 15 in. higher than fighter version to provide instructor in rear seat with good visi- 
bility over student’s head. Speed will be about Mach 1.5. 
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GENERAL 
THEORY 
OF 
HIGH SPEED 
AERO. 
DYNAMICS 


space systems planning and 
engineering in a unique role 


The scientists and engineers of Aerospace Corporation are in the fore- 
front of advanced planning and general systems engineering. Their unique 
role: critical civilian link uniting government and the scientific-industrial 
team developing space systems and advanced ballistic missiles. In this 
mission Aerospace Corporation provides advanced systems analysis and 
planning, theoretical and experimental research, initial systems engineer- 
ing, initial technical direction and general technical supervision. Specific 
activities include investigation of techniques for improving the state-of- 
the-art in propulsion, structures, guidance, communications and other 
engineering skills related to missile/space missions; feasibility studies 
of new weapons systems concepts and preliminary design of promising 
systems; formulation of development programs; conduct of critical 
experiments; technical supervision of the development and test program. 
Immediate assignments exist for those highly skilled in these specialties 
and who are knowledgeable in inter-disciplinary problem solving. 
Men with advanced degrees are urged to contact Mr. Herndon, Aero- 
space Corporation, Room 101, P.O. Box 95081, Los Angeles 45, Calif. 


Organized in the public interest and dedicated to providing objective leadership 
in the advancement and application of space science and 
technology for the United States Government. 


AEROSPACE CORPORATION 


ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION FOR EMPLOYMENT WITHOUT REGARD TO RACE, CREED, COLOR OR NATIONAL ORIGIN 
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at the time the command was given to 
taise the gear the aircraft was to the best 
of his knowledge in a climbing attitude. 
When asked if the aircraft was climbing 
he replied, ““We were on the runway.” 

The captain said .he did not see the ap- 
proach lights during the approach. Then, 
in answer to a question of what possible 
factors could have contributed to his “over- 
shoot,” Capt. Campbell said, “One, no ap- 
proach lights. Two, no glide path. Three, 
the automatic pilot became disengaged 
prior to the threshold of the runway.” It 
might be noted here that the runway lights, 
narrow-gauge lights, centerline lights, and 
the high-speed taxi lights are operated from 
a panel in the control tower cab. Included 
in the control panel is a monitoring sys- 
tem which indicates when the power for 
the various lighting systems is on and if 
the lights are functioning properly. The 
monitoring system will also indicate by a 
warning light and buzzer if any one of the 
lanes is not operating properly. Testimony 
of the tower personnel indicated that all 
the systems were in operation and no out- 
ages or failures in the systems were in- 
dicated. 

Capt. ‘Campbell said that immediately 
after touchdown he heard the landing gear 
unsafe warning horn and immediately closed 
the throttles. The airplane settled to the 
runway and slid to a stop with all three 
landing gears retracted. He said there was 
a fire warning signal for engines Nos. 2 and 
3 and that he cut off the start levers with 
the exception of No. 3 which was jammed. 
He saw that the first officer had started to 
activate the fire bottles on Nos. 2 and 3 
engines but he did not observe whether the 
bottles were actuated. 

First Officer Horace E. Nichols testified 
substantially the same as Capt. Campbell 
that the flight approach into the New York 
area was completely normal. 


Approach Speed 

He stated that the approach speed of 
the aircraft was constant from the outer 
marker inbound at reference plus 10 kt. 
Also that the rate of descent was normal; 
approximately 500 fpm. 

Nichols testified that he noted passage 
of the outer marker by the ADF needles 
but could not see the flashing marker 
beacon because it is located on the other 
side of the cockpit. He also testified that 
he did not identify the middle marker be- 
cause they were contact before reaching 
it. He said, “I say we were contact better 
—half a mile from the end of the runway 
or a little better and this is purely judg- 
ment.” He then stated that the middle 
marker was located five-tenths of a mile 
from the end of the runway. (The location 
of the middle marker for runway 22L is 
actually six-tenths nautical miles from the 
runway threshold. ) 

Nichols also said that just before becom- 
ing contact he “sensed” the airplane had 
started a slight right turn and out of the 
corner of his eye he could see the auto- 
matic pilot disengage warning light flashing. 
This warning light is located on the lower 
left side of the center instrument panel. It 
is below and slightly to the right of the air- 
ways marker beacon light. 

Visual contact was established two or 
three seconds later and, according to 
Nichols, the aircraft was about 150 ft. to 























The Lincoln Laboratory program for ballistic 
missile range measurements and penetration 
research includes: 


EXPERIMENTAL RESEARCH 


Measurements and analysis of ICBM flight phenomena for 
discrimination and for decoy design purposes, including optical, 
aerodynamic and RF effects. 


SYSTEM ANALYSIS 


Studies to apply research findings to advance the technology 
of ICBM and AICBM systems. 


INSTRUMENTATION ENGINEERING 


Designing radar, optical and telemetry equipment with which 
to measure ICBM flight effects under actual range conditions. 


RADAR SYSTEMS RESEARCH 


Extending the theory and application of radar techniques to 
Problems of discrimination, countermeasures and performance 
in a dense-target environment. 


HYPERSONIC AERODYNAMICS 


Study of the flow-fields around re-entering bodies for various 
body designs and flight conditions. Excellent computer facilities 
available. 


RADAR PHYSICS 


Theoretical and experimental studies in radar back-scattering. 
Interaction of RF radiation with plasmas. 


A more complete description of the Laboratory’s 
work will be sent to you upon request. 


All qualified applicants will receive consideration for employment without 


; 
regard to race, creel, color or national origin. 


Research and Development 
LINCOLN LABORATORY 
Massachusetts Institute of Technology 


BOX 29 
LEXINGTON 73, MASSACHUSETTS 
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THIS is an Opportunity 


... for a future second to none—here is opportunity for 
professional prestige, advancement and long range secur- 
ity. Such projects as Giant C-141 jet transports . . . Inter- 
continental C-130 turbo-prop transports . . . JetStar pas- 
senger craft... WITOL aircraft ... Missiles . . . Rockets 
... Nuclear Products and Research .. Avionics Research 
... Operations Research ... Cryogenics Research ... and 
scores more. 


Openings in the fields of: Aircraft Design * Basic Loads * Flutter and Vibration * Sound 
and Vibration * Aircraft Specifications Engineering * Reliability Engineering * Operations 
Research * Technical Writing * Aircraft Castings and Forgings * Aircraft Hydraulics and 
Controls Systems Analysis * Electronic Systems * Aircraft Finishes and Processes * Stress 
Analysis * Aircraft Weights * Value Analysis * Propulsion Systems * Thermodynamics * 
Aircraft Components * Aircraft Production * Design Engineering. 


Write to: Hugh L. Gordon, Professional Employment Manager, Lockheed-Georgia Co., 
834 W. Peachtree St., Atlanta 8, Georgia. Department KK-75. 


An equal opportunity employer. 


THE ENGINEERING CENTER 


LOCKHEED -GEORGIA COMPANY 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 
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the right of the runway centerline and at an 
altitude of 450 ft. He said Capt. Camp- 
bell lined the aircraft up with the runway 
and continued the approach. He could not 
estimate the altitude of the aircraft as it 
crossed the threshold but did say it was 
approximately 50 to 75 ft. in the air and 
halfway down the runway when the captain 
initiated a “go-around.” He said the cap- 
tain told him they were going around, 
applied power, and ordered 30 deg. of flaps 
and gear up. Mr. Nichols stated that upon 
the captain’s order he raised the flap handle 
to the 30-deg. position, noted that the indi- 
cator began to move, and then raised the 
landing gear handle to the up position. He 
said he did not know whether the aircraft 
was still descending when he raised the gear 
because he was occupied with checking the 
flap and gear indications and was not look- 
ing out of the cockpit. 

Nichols stated that the landing gear 
warning horn did not sound until the air- 
craft contacted the runway. As the aircraft 
slid to a halt the fire warning sounded for 
engines Nos. 2 and 3. Mr. Nichols stated 
that he armed the fire selectors for these 


engines but that as he was about to actuate 
the extinguisher all electrical power went 
off the airplane. 

The flight engineer, Outhwaite, stated 
that he heard the fire warning bell sound 
as the aircraft was sliding on the runway. 
After coming to rest he said he heard some- 
one say that there was a fire in No. 2. Mr. 
Outhwaite said before leaving the cockpit 
he secured the flight engineer’s panel in 
accordance with company procedures for 
anticipated crash landings by turning off 
every switch he could find, including the 
battery switch. Turning the battery switch 
off interrupts power to the d. c. bus and 
makes it impossible to actuate the fire 
extinguishers. 

At the time of the accident, the TWA 
emergency checklist called for turning the 
battery switch off prior to landing when 
a crash landing or ditching was anticipated 
Action was initiated immediately, after the 
accident to revise the fire extinguishing sys 
tem circuits and remove them from d. « 
bus. 

This would permit the utilization of a 
“hot” circuit to this system which can then 


be actuated either automatically or manu- 
lly. As a temporary measure the battery 
switch item has been removed from the cur- 
rent emergency checklist and thus will not 
be turned off for an anticipated crash land- 


n 


After the aircraft came to rest, evacuation 
the passengers was accomplished quickly 
with some difficulty. The left front 
ssenger loading door was opened by the 
iin and first officer and the emergency 
te was lowered. It would not inflate so 
aptain, first officer, and two male 
sengers descended to the ground and 
the chute secure. About 25 or 30 
ns left the aircraft by this exit. 
he right front (forward galley) door 
ypened and after some difficulty the 
rgency chute was properly secured in 
ind inflated. It was estimated that 
25 to 30 persons left by this exit. 
two hostesses seated in the aft section 
aircraft opened the right rear (rear 
door after observing fire on the left 
f the aircraft. Several male passengers 
had deplaned via the over-the-wing 
ergency exits were outside the door and 
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Homebuilt Aircraft Crashes on First Flight, Killing Owner 


Homebuilt pusher aircraft crashes on first flight at Flint, Mich., fatally injuring Herbert Dean, who designed the aircraft and had a scale 
model tested in the University of Michigan wind tunnel. At top left, aircraft is taking off. At top right, it climbs steeply toward the right, 
but picture indicates elevators are deflected to hold nose down and ailerons are deflected for roll to the left. At bottom left, the Delt-Air 
250 is apparently falling tail-first out of control in what appears to be the beginning of a stall. Nose-down elevator and left aileron appar- 
ently are still being applied. At bottom right, plane has swung rapidly to a steep nose-down attitude and is almost in contact with ground. 
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mination to know? 
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Do you share his driving deter 


oe Lee 


An unsolved problem is a nagging challenge to him. The word ‘‘impossible”’ is an impertinence. 
Are you cut from the same cloth as this man? Then come to Northrop where you can work in 
the fringe of the future on such projects as space guidance and astronertial navigation systems, 
aerospace deceleration and landing systems, magnetogasdynamics, in-space rescue, repair and 
refueling techniques, laminar flow control, automatic test equipment and world-wide communications 
systems. 
More than 70 such programs are now on the boards at Northrop, with many challenging problems 
still to be solved, and new areas of activity constantly opening 
up for creative research. Whatever your specialty, drop us a line NX i 
now if you want to find out more about the Northrop challenge. “POP ORES oe hserunty turcover 





assisted approximately 45 to 50 passengers 
to the ground. The emergency chute was 
not needed at this exit and no attempt 
was made to use it. 

Firefighting equipment arrived at the 
uircraft promptly and immediately extin- 
guished fires which had developed on en 
gines Nos. 2 and 3 

Fight of the passengers received minor 
or comparatively minor injuries during the 
evacuation. 


Structural Damage 


All structural damage to the aircraft re- 
sulted from the aircraft sliding along the 
runway on its fuselage belly. Examinatior 
also revealed that the damage sustained by 
the Nos. 2 and 3 powerplants was the result 
of this contact with the runway and the 
ensuing fire. Powerplants Nos. 1 and 4 were 
undamaged. As a result of crew testimony 
ind examination of the engines, all four 
were determined to have been capable of 
normal operation prior to the time of the 
accident. 

All the aircraft systems were checked and 
found to be operating normally. In addi- 
tion, no evidence could be found to indicate 
1 malfunction in the autopilot. (It is noted 
in the aircraft operating manual that actua- 
tion of the electric stabilizer trim thumb 
switch will disconnect the autopilot.) 

The aircraft was equipped with a flight 
recorder which was operating properly dur- 
ing the accident. The tape covering the 
last portion of the flight was read and found 
to contain rather significant information. 
\irspeed was found to have been about 
165 kt. at the outer marker inbound. It 
then increased to about 170 kt., for a period 
of about one minute. It then began to 
decrease to approximately 14] kt. at the 
middle marker; then to about 128 kt. at the 
first point of touchdown 

The acceleration trace indicated slight 
turbulence throughout the approach and a 
series of heavy accelerations at runway con- 
tact with several indicated peak loads of 3.2 
and 4.2 gs. 

The heading trace from the outer marker 
inbound was extremely erratic. The aircraft 
heading varied almost 30 deg. during the 
ipproach. 

The altitude recording and rates of de 
scent calculated from it were also very sig- 
nificant. The aircraft crossed the outer 
marker at an altitude of about 1,200 ft. Its 
rate of descent during the next minute was 
approximately 100 fpm. The rate of de- 
scent then increased to about 1,200 fpm. 
and the aircraft descended to about 650 ft. 
The descent continued at a much lesser rate 
for a short period and the aircraft then 
began a gentle climb as it reached the 
vicinity of the middle marker. Shortly 
ifter this the airplane was again dived at 
a rate of at least 1,000 fpm. until it 
contacted the runway. 


Training Program 


A TWA spokesman stated that the train- 
ing program for checkout in the 707 
consisted of three weeks of ground school, 
12 hr. at the controls of the simulator with 
approximately the same amount of time as 
observer, and a minimum of 8 hr. of transi- 
tion time in the aircraft followed by an 
FAA rating check ride. He said however 
that these are minimum times and that the 


company experience in qualifying over 160 
captains is that an average flight time of 
about 204 hr. in the aircraft and 14 to 15 
hr. of simulator time is actually required for 
checkout. 

During this time, he stated, considerable 
instruction and practice in standard go- 
around techniques is given to every captain 
but that most rejected landings would be 
given from ILS approaches at an altitude of 
about 200 feet or more. The procedure 
taught is: Advance power to take off thrust; 
retract flaps to 30 deg.; retract landing gear 
after positive rate of climb is assured. Since 
the accident, the witness said that the com- 
pany has reemphasized that the landing gear 
is not to be raised until a positive rate of 
climb is assured 

The operations manual 
against the use of 50 deg 
correct for a high approach as 
rates of sink might develop 

He also testified that company procedures 
prohibited the use of autopilot after passing 
the outer marker inbound if any component 
of the ILS is inoperative 


also cautions 
(full) flaps to 


excessive 


Analysis 

Nothing was found during the investiga- 
tion of this accident which would indicate 
a failure or malfunction of the aircraft, its 
powerplants, or systems. In addition the 
crew members stated that the flight had 
been routine and that. no discrepancies or 
malfunctions had been encountered. The 
fight recorder was also found to operate 
normally subsequent to the accident. It was 
also recalibrated and found to be accurate 
within tolerances prescribed by civil air 
regulations 

No substantiating evidence was found to 
indicate a malfunction in the autopilot ot 


to account for its disengagement as re- 





Yaris 


a 
a 


| by the captain. Even so the alleged 
nction should not have affected the 
ability to continue his approach 

fully. By the captain’s own testi- 

iy the aircraft was on the localizer 
terline when the disengagement oc- 
The copilot’s statement that he 

1 slight right turn is the only indi- 

f any deviation from the flightpath 
sult of the reported disengagement. 
Board cannot therefore attach any 
ince to a malfunction such as was 


Captain’s Testimony 


\s for the captain’s testimony concerning 
three factors cited to account for his 
shooting the runway, the Board cannot 

that these should have had any serious 
effects on the completion of a 
rly executed instrument approach. 
nalfunction of the autopilot has been 
ssed above. In addition, company 
tions prohibit use of the automatic 
for a coupled instrument approach 

) glide slope is available. 
iptain’s allegation that the approach 
vere not in operation appears to be 
unfounded. No outage was recorded and 
numerous aircraft had made similar ap- 

proaches immediately preceding Flight 100. 
\lso, although the Board does not down- 

importance or usefulness of ap- 

proach lighting systems it does believe 
that this approach should have been com- 
pleted successfully even without such assist- 
an Even though the sky was overcast 
it was daylight and there was adequate 
light; visibility was about four miles. 
Further, the crew stated the runway was 
immediately upon breaking out of 


iptain was well aware that no glide 


} 
i] 


grade the 





Mockup Built of Belfast Freighter 


Fuselage mockup of the Short Belfast turboprop freighter now being built for Royal Air 
Force was built for British Army to use at the Fighting Vehicles Research & Development 
Center, Chobham, Surrey. Mockup will be used for Army loading trials; in this photo hold 
contains a grader, tractor, compressor and scraper blade, for a payload of 79,000 Ib. Hold 
is 63 ft. long and 12 ft. square. 
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Long experience and proven capability give Lockheed a great 
advantage: perspective on space. This results in programs 
that cover the broad spectrum of aerospace dynamics; that 
present the most far-reaching technological problems; that 
offer endless creative challenge to Scientists and Engineers; 
that give them new concepts to explore—new goals to reach. 
This far-ahead program in the concepts and vehicles of 
space creates a climate most favorable to advancement in the 
state of the art as well as in professional status. 
Scientists and Engineers with an eye to a secure and 


A panoramic 
concept 

on space... 
you find it 
at Lockheed 


rewarding future will find these openings at Lockheed worthy 
of serious consideration: Aerodynamics; thermodynamics; 
dynamics; electronic research; servosystems; electronic sys- 
tems; physics (theoretical, infrared, plasma, high energy, solid 
state, optics); electrical and electronic design; structural 
design (wing, empennage, fuselage); human engineering; 
reliability; wind tunnel design. Write today to Mr. E. W. Des 
Lauriers, Manager Professional Placement Staff, Dept. 1112, 
2406 N. Hollywood Way, Burbank, California. An equal oppor- 
tunity employer. 


L Oo Cc K Hi E E D CALIFORNIA COMPANY 


A DIVISION OF LOCKHEED CORPORATION 





slope was available on this runway and 
should have set up a constant rate of 
descent which would have brought the 
aircraft down its approach so as to break 
out of the overcast at the proper point. 
If the captain had felt that executing an 
instrument approach without a glide slope 
was not completely safe then his only action 
should have been to proceed to his alter- 
nate where a safe approach could be made. 

The fight path of this aircraft from the 
outer marker inbound was extremely erratic. 
It is difficult to believe that the autopilot 
was ever even engaged unless it was mal- 
functioning all the way down the localizer. 
Heading changes of more than 20 deg. 
and rapid altitude changes such as are 
evidenced from the flight recorder readout 
could not have occurred unless this were 
true. However, the crew was unanimous in 
stating that no malfunction occurred prior 
to the disengagement two-thirds of the 
way down the approach. Further, these 
extreme readings were not a result of a 
malfunction of the flight recorder as it 
operated normally after the accident. From 
this evidence it appears that the aircraft 
was flown by hand or that it was on auto- 
pilot but being controlled by the pilot by 
means of the autopilot turn and pitch 
controllers. All the evidence indicates a 
lack of competency in the equipment and 
a lack of instrument proficiency. 

With a properly executed approach, this 
aircraft should have broken out of the 
overcast at an altitude of approximately 400 
ft. (about 20 seconds), or almost eight- 
tenths of a mile, before reaching the middle 
marker. At this point the runway would 
have been visible and the landing could have 
been made successfully. It is obvious to 
the Board that the approach was not exe- 
cuted in this manner. 

Immediately upon breaking contact it 
should have been obvious to the crew that 
the aircraft was too high and too close to 
the runway and that the approach should 
have been abandoned. From the position 
described by the captain, a flightpath of 
21 deg. from the horizontal would have 
been required to land at the beginning of 
the runway. From the position described 
by the copilot, a flightpath of about 9 deg. 
would have been required. A normal ap- 
proach would result in a_ glidepath of 
around 2-4 deg. 


High Altitude Cited 


It is also evident that the captain con- 
tinued his approach despite the fact that 
he was at an altitude of about 275 ft. over 
the threshold. If it was not obvious to the 
crew that a go-around would be necessary 
when they first became contact, it most 
certainly should have been evident when 
they crossed the threshold at this extreme 
height. 

In spite of this the captain continued his 
approach until approximately one-half of the 
runway was behind him. Then at an alti- 
tude of about 50 ft. he initiated a go- 
around. Again the technique employed by 
the captain indicates a complete lack of 
proficiency with the equipment. The cap- 
tain advanced the power levers, called for 
30 deg. of flaps, and gear up. Instead of 
applying takeoff thrust, as called for in 
the go-around procedure, he advanced the 
throttles to approximately 2.0/2.3 EPR. 


SRN.2 Hovercraft Nears Operational Tests 


Westland SRN.2 Hovercraft is undergoing preliminary engine runup tests and will start 
operational testing upon completion. Powerplants are two 4,815 hp. Blackburn Nimbus gas 
turbines, which company says will provide a cruise speed of up to 80 mph. The Westland 
Hovercraft weighs approximately 27 tons, according to the company. 


At 125 kt. this would result in about 12,450 
Ib. of thrust per engine. Under conditions 
existing on that day, the takeoff power 
setting of 2.55 EPR would have been avail- 
able which would produce 14,730 Ib. of 
thrust. Actually the airplane performance 
at 2.30 EPR would be good and a go 
around possible; however, at 2.55 EPR it is 
probable that less altiude would have been 
lost during rotation to climb attitude and 
before a positive climb would have been 
effected. 

It is also apparent that the captain did 
not make certain that a positive rate of 
climb had been established before ordering 
the landing gear retracted. This is a spe- 
cific requirement in the go-around pro- 
cedure and is spelled out in the operations 
manual. In addition, it is just good com- 
mon sense to make certain the airplane is 
not going to touch down before retracting 
the landing gear. 

Inasmuch as a normal go-around is not an 
emergency, the normal procedures set out 
in the aircraft manuals should be followed. 
The copilot who actually performs the duty 
should make certain the aircraft is climbing 
and will not touch down before he moves 
the gear handle. He has a responsibility in 
the safe operation of the aircraft and should 
at least call to the attention of the captain 
any dangerous situation of which he is 
aware. It appears to the Board that the 
copilot, as well as the captain, should have 
been aware that the aircraft was not climb- 
ing out when the gear was retracted. The 
duties the copilot was performing were 
not so arduous as to prevent him from en- 
suring that a positive rate of climb had been 
established. 


Conclusions 


It is the Board’s conclusion that there 
was no mechanical failure of the aircraft or 
its systems which contributed to the cause 
of this accident. The Board also concludes 
that the instrument approach was executed 
improperly. As a result, the crew estab- 
lished visual contact at a point too high 
and too close to the runway to effect a 
normal landing. It should have been obvi- 
ous to the captain immediately that a go- 
around would be necessary; however, he 
continued his approach over one-half of 
the distance down the runway before at- 
tempting to go around. 
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Board further concludes that the 
es employed by the captain in 
ning his landing attempt were con- 
ompany rules and procedures and 
nproper. It is obvious that a posi- 
f climb did not exist when the 
1g gear was retracted and further that 
f the pilots was properly attentive 
mditions existing. 
Board is greatly concerned about 
luct of this flight. The evidence 
luring the investigation indicates 
training and competence in the 
hich cannot be overlooked. Sev- 
which have been previously 
seem to substantiate the Board’s 
n this matter. First, the captain 
is utilizing the VOR-LOC mode 
pilot even though he knew there 
lide slope signal. This is directly 
to company regulations. Second, 
le of the aircraft at the outer 
is 1,200 ft. Minimum authorized 
it that point is 1,500 ft. Third, 
raft airspeed varied considerably 
it described by the crew members. 
ith the rate of descent and the 
iding varied: dangerously despite 
nony of the crew. Fifth, the ap- 
f power was made with little 
established procedures with the 
takeoff power was not used for 
round 
the captain ordered the landing 
tracted prematurely and the copilot 
1 despite the fact that the aircraft 
was stil] descending. 


Probable Cause 


[he Board determines the probable cause 
accident was a poorly conducted 


t approach necessitating a go- 
vhich was initiated too late and 
executed. 
e Civil Aeronautics Board: 
Aan S. Boyp 
Chairman 
Rosert T. Murpuy 
Vice Chairman 
Cuan GuRNEY 
Member 
G. Josep Minetti 
Member 
Wuitney GILLILLAND 
Member 
Civil Aeronautics Board was noti- 
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WANTED: Research and Development Engineers... 

The IBM 7090 digital computer lab is just a small part of the integrated lab and testing facilities at Boeing/ 
Wichita. The experienced engineer, interested in advanced research and New Product Development will truly 
appreciate the atmosphere and facilities found here.eThey include completely equipped labs for fatigue, materials 
and dynamic testing. There are facilities to conduct and evaluate flight test data, and model development and 
wind tunnel testing.e Outstanding opportunities exist for experienced research engineers in many areas including: 
Structural Design and Dynamics, Stress Analysis, Aerodynamics, Automatic Controls, Electrical and 
Electronic, Propulsion, Systems Design and Applied Physics. ¢ To qualify you should have a degree and 
a minimum of five years experience and preferably be working toward or already have an MA, MS, or PhD 
degree. For immediate information about projects and assignments, and living conditions in Wichita, write 


in confidence to Mr Melvin Vobach, Dept.CD-2, The Boeing Company, Wichita Division, Wichita 1, Kansas. 
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fied of this accident on May 9, 1960. An 
investigation was immediately initiated in ac- 
cordance with the provisions of Title VII of 
the Federal Aviation Act of 1958. The 
taking of depositions was ordered by the 
Board and conducted in the Federal Build- 
ing, New York International Airport, New 
York, N. Y., on June 15, 1960. 


Flight Personnel 


Capt. Harry E. Campbell, age 55, was 
employed by Trans World Airlines on May 
10, 1929, and was promoted to captain in 
September of that year. He holds a valid 
Federal Aviation Agency airline transport 
pilot certificate with ratings in the Lockheed 
Constellation, Boeing 707-100 and 300 se- 
ries aircraft, and also has a multiengine land 
rating. 

Capt. Campbell has logged flying time 
in excess of 27,000 hr. of which approxi- 
mately 750 hr. are in the Boeing 707. His 
latest FAA Class I physical examination was 
given on Nov. 30, 1959. He was given a 
line check by a company pilot on Jan. 25 
and 26, 1960; given an instrument check 
on Jan. 12, 1960; and on that same day, 
given a review on emergency equipment. 
While in training, Capt. Campbell had 
accumulated 29:45 hr. flying time in the 
Boeing 707. 

First Officer Horace E. Nichols, age 40, 
was employed by Trans World Airlines on 
Oct. 3, 1947, and was promoted to captain 
on Mar. 25, 1957. He holds an airline 
transport pilot certificate with ratings in 
the Lockheed Constellation and Martin 202 


and 404 aircraft plus single and multi 
engine land ratings. He has logged a total 
of 15,765 flying hours with 867 hr. in 
the Boeing 707. 

He received five hours training time in 
the Boeing 707; but has logged no instru- 
ment time in the aircraft. 

Nichols’ last line check by a company 
pilot was Feb. 27, 1960, and his six-month 
instrument check was on Feb. 12, 1960. 
He had a review of emergency equipment 
on Feb. 12, 1960. 

Second Officer Louis F. Gorczyca, age 
29, was employed by Trans World Aar- 
lines on Oct. 8, 1956, and was _pro- 
moted to copilot on Nov. 26, 1956. His 
total flying time is 1,695 hr. (exclusive 
of military time) and he has logged 685 
hr. in the Boeing 707; however, he has had 
one hour at the controls of that aircraft— 
this hour was acquired in training. 

Gorezyca holds a valid commercial pilot 
certificate with single and multiengine land 
rating, instrument rating and type rating 
in the Lockheed Constellation aircraft. 
He completed a line check given by a com- 
pany pilot on Feb. 27, 1960, and the date 
of his last six-month instrument check was 
Feb. 12, 1960. 

He had an emergency equipment review 
on Nov. 8, 1959. 


Flight Engineer 


Flight Engineer Mark W. Outhwaite, 
age 49, was employed by Trans World Air- 
lines on June 12, 1941, and promoted to 
flight engineer on July 28, 1943. He has a 








TECHNICAL WRITERS 


Attractive openings at 


AIRLIFT CENTER U.S.A. 


Located eight miles from 
beautiful Atlanta 


If you are experienced in the prep- 
aration of technical manuals (oper- 
ation, maintenance, and inspection) 
to military and/or commercial speci- 
fications on cargo and transport 
aircraft, and have a college degree, 
preferably in Aeronautical, Me- 
chanical or Electrical Engineering, 
these opportunities in an expanding 
organization should be of interest 
to you. 

Write full details of training and ex- 
perience to: Hugh L. Gordon, Pro- 
fessional Employment Manager, De- 
partment KK-75, Lockheed-Georgia 
Company, 834 West Peachtree 
Street, Atlanta 8, Georgia. 


An Equal Opportunity Employer 


LOCKHEED-GEORGIA 
COMPANY 


A Division of Lockheed Aircraft 
Corporation 











total of 11,431 flying hours and 143 hr. in 
the Boeing 707. 

Outhwaite holds a valid FAA flight engi- 
neer certificate and an airframe and power- 
plant mechanic certificate. His last line 

heck was completed on Mar. 22, 1960, and 
he reviewed the emergency equipment pro- 

lures on Feb. 26, 1960. 


The Carrier 


Trans World Airlines is a Delaware 
)rporation with principal offices in- Kansas 
City, Mo. 
lhis corporation holds a current certificate 
public convenience and necessity for 
scheduled and non-scheduled operations, and 
possesses valid air carrier operating certifi- 
ites for these operations. 


The Aircraft 


aircraft was a Boeing 707, model 
Intercontinental, United States Regis- 
try No. N-765TW owned by the Hughes 
Tool! Company and operated by Trans 
World Airlines. It bears a date of manu- 
f of Jan. 18, 1960, and manufactur- 
’s serial number 17679. The total time on 
iirframe was 943:12. 
lhe entire aircraft had received it No. 5 
maintenance inspection 38:16 hr. prior 
he accident. 
engines were Pratt and Whitney 
JT 4A-9 dual axiai compressor turbo- 
gines. Number 1| engine had 242:37; 
No. 2 had 38:16; No. 3 had 658:41; and 
No. 4 had 38.16 time since the engine’s last 
n iu] 








PROBLEMATICAL R 
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4 


Four boys, Alan, Brian, Charles and Donald, and four girls, Eve, 
Fay, Gwen and Helen are each in love with one of the others, and, 
sad to say, in no case is their love requited. Alan loves the girl who 
loves the man who loves Eve. Fay is loved by the man who is 
loved by the girl loved by Brian. Charles loves the girl who loves 
Donald. If Brian is not loved by Gwen, and the boy who is loved 


by Helen does not love Gwen, who loves Alan? 


—Contributed 


Can you ensure the compatibility of electronic components, sub- 
systems and sub-assemblies for early prototype inertial systems? 
In short, can you see to it that it works? If so, our Guidance and 
Control Systems Division would like to see you. Contact Don 
Krause for a confidential interview. 


Martians had 13 fingers. 




















AVIATION WEEK and SPACE TECHNOLOGY, December 11, 1961 


ANSWER TO LAST WEEK’S PROBLEM: We shall assume that the base 
of the number system is equal to the number of fingers. If b is 
the base then we can write the equation as follows: 

5x? —Sbx + (b* +2b + 5) =0. Thus b=5 + 8= 13 and the 


An Equal Opportunity Employer 
LITTON SYSTEMS, INC. 
Guidance & Control Systems Div. 





ABOARD A <«~ 
RADAR PICKET 
PLANE 


... a new Eastern cooling 
system helps to keep the 
Philco APS-103 search radar on the lookout for bogies 
and bandits. The liquid cooling unit has a capacity 
of 1600 watts, but weighs only 15 Ibs., and fits into 
a compact 5-9/32” x 9-7/8” x 7-7/8” volume. De- 
signed for operation to 50,000 feet, it features an 
ingenious internal manifold which makes for sim- 
plicity, reliability, and which eliminates most internal 
connections. If you need efficient, miniaturized light 
weight cooling units for airborne electronics cooling, 
call on Eastern. Eastern is your perfect source for 
liquid tube cooling units for capacities 
from 50 to 20,000 watts. 
EASTERN INDUSTRIES West cezst ottce: 
203 Spencer St., 
100 Skiff Street, Hamden 14, Conn. Torrance, Calif. 





Chance Vought keeps ahead of the fast changing demands of science and 
technology through emphasis on research, development and creative engineering. 
Major contracts at Vought include important military and NASA projects such as 
SATURN, SLAM, DYNA-SOAR and VTOL. These are key programs—programs 
that have created new technical openings with excellent growth potential. 

If you have a degree in engineering and 2 years’ direct industry experience, 
investigate these and other opportunities at Chance Vought in Dallas. 


e CONCEPTUAL AND PRODUCT DESIGN 
e AERODYNAMICS 

e STRUCTURES 

e DYNAMICS 


INQUIRE TODAY AND SUBMIT YOUR RESUME TO: 


Professional Placement 
CHANCE VOUGHT CORPORATION 


a subsidiary of Ling-Temco-Vought, Inc. P.O. Box 5907 Dallas 22, Texas 


WHO'S WHERE 








(Continued from page 23) 


Changes 


Shillelagh Operations (formerly Tactical 
Systems Operations), Ford Motor Co.'s 
Aeronutronic Division, Newport Beach, 
Calif., has been split into two major seg- 
ments and the following appointments have 
been made: Louis F. Heilig, assistant general 
operations manager for Engineering; Arthur 
C. Haines, assistant general operations man- 
ager for Program Management. 

Peter Horton, director of plans, Missile 
and Space Systems Division, Douglas Air- 
craft Co., Inc., Santa Monica, Calif. 

Eugene W. Kyle, systems sales manager, 
Burbank Branch, Librascope Division of 
General Precision, Inc., Glendale, Calif. 

United Aircraft Corp.’s Norden Division, 
Norwalk, Conn., has formed a new Precision 
Components Department, and William P. 
Huxley, Norden’s assistant general manager, 
has been appointed to direct operations. Also: 
Shu Lee, chief engineer; Alfred P. Tis, oper- 
ations manager; Kenneth A. Bacon, sales 
manager. 

Gordon L. Reese, market research man- 
ager, Kaynar Mfg. Co., Inc., Pico Rivera, 
Calif., and John Wright, Jr., merchandising 
manager. 

General Electric Co.’s Light Military 
Electronics Department, Utica, N. Y., has 
appointed the following managers: Charles 
W. Piper, MOD-3 Program; Richard E. 
Scanlon, Mistram Program; Casimir A. Zie- 
linski, Skybolt Program. 

Winston H. Sharp, formerly an engincer- 
ing metallurgist at Pratt & Whitney Air- 
craft, now a metallurgical consultant, Hart- 
ford, Conn. 

Arthur V. Norden, a founder of Seaboard 
World Airlines and now an aviation manage- 
ment consultant, has been named U.S. rep- 
resentative for Whitworth Gloster Aircraft, 
Ltd., of the Hawker Siddeley aviation group, 
London, England. 

Dr. William T. Clary, director of systems 
research, Information Systems Department, 
North American Aviation’s Space and In- 
formation Systems Division, Downey, Calif. 

R. C. Stiff, senior division manager of the 
newly established Engineering Operations 
Division, Liquid Rocket Plant, Aerojet-Gen- 
eral Corp., Sacramento, Calif. Divisions 
and managers of the new organization are: 
A. L. Feldman, Chief Project Engineer; 
H. L. Coplen, Chief Engineer; L. F. Kohrs, 
Space Propulsion (Azusa, Calif.); W. D. 
Drinkwater, Development Fabrications; J. H. 
Madden, Reliability. Senior departments and 
managers are: R. Beichel, Special Projects; 
I. L. Odgers, Nuclear Engines; C. M. Beigh- 
ley, Research; J. C. Moise, Advanced Sys- 
tems. 

Donald R. Neilson, director of research 
and development and assistant secretary of 
Bonanza Air Lines. 

Frank J. Lavelle, marketing manager, 
Sperry Microwave Electronics Co., Clear- 
water, Fla., a division of Sperry Rand Corp. 

Guy A. dal Molin, manager of engineer- 
ing, Eutectic Welding Alloys Corp., Flush- 
ing, N. Y., and Gordon E. Cossaboom, man- 
ager of product planning. 
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fS ADVANCED SPACE POWER R&D 
~~ Thermionics, Fuel Cells, Photovoltaics 
= 


A creative scientist with leadership abili- 
ties to guide a group responsible for ad- 
vancing the state of the art in the urgent 
field of power, energy and storage systems 
for spacecraft and satellites. PhD pre- 
ferred — advanced degree essential — in 


By 
4 
i 
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Diversified Assignments in Systems Engineering 


SYSTEMS DESIGN 
Navigation & Control 


Challenging opportunity for engi- 
neer capable of assuming responsi- 
bility for integration, coordination 
and project engineering of special 
navigation and control systems. 
These include satellite attitude con- 
trol, orbit control, space power 
Work requires a broad background 
in controls; 5 or more years engi- 
neering experience; EE or ME. CF) 


SYSTEMS ANALYSIS 
Varied Space Systems 


Conduct preliminary studies to op- 
timize space systems through sub- 
system trade-offs, in order to 
provide a balanced systems synthe- 
sis effort. Define performance 
requirements and specific interface 
relationships between sub-systems. 
Degree plus 4 or more years experi- 
ence in systems analysis required. 


RADAR SYSTEMS 
Re-Entry Guidance & 
Space Navigation 


Apply radar systems principles to 
problems of re-entry-guidance and 
space navigation; define parameters 
of the technical concept and main- 
tain project control over full engi- 
neering effort. Requires strong 


Physics, Chemistry or Mechanical Engi- 
neering with 8 years experience, 2-3 


of these in Space Power. An out- 
G 


standing opportunity for scien- 
GY tific achievement and per- 


sonal progress. 
Ground Support Electronic Systems Engineer 
Design and development of ground electronic systems 
through the RF spectrum for application in the sup- 
port systems of re-entry or space vehicles. A techni- 
cal specialist position requiring a BSEE, 6 years 
experience and a background in such fields as com- 
munications, telemetry or radar. @ 


background in radar systems with EE. | 


human factors Psychologist, MS, PhD, 
to solve intriguing man-in-space problems. @ 


ayanegy 
SUSTEHS EURIMEERIUG 


ECM SUB-SYSTEMS for 
Advanced Reconnaissance Vehicles 


Contribute substantially to syn- 
thesis & analysis of these systems, 
utilizing familiarity with RF in- 
terference jammers, scanning 
receivers, modulation techniques, 
electronic decoys, etc. @ 

Essentisis for this position: Physics or Electronics Degree plus 

@ minimum of 5 years related experience. 
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ENGINEERS & SCIENTISTS 


IMMEDIATE OPENINGS 
AT THE MISSILE & SPACE 
VEHICLE DEPARTMENT 


PHILADELPHIA, PENNSYLVANIA 








CONSULTANT 
Space Structures 


Sought: A high calibre engineer/scientist to 
advise, recommend and implement long range 
programs in space structures...able to con- 
tribute creatively well beyond current state of 
the art. Advanced degree preferred. @ 








Highly Experienced @ 


PRODUCIBILITY ENGINEERS 


to be responsible for the. manufacturing feasibility of the 
satellite-re-entry vehicle design concept. They will act as con- 
sultants on manufacturing techniques to design engineering 
groups, carry on liaison between design and manufacturing 
engineers in the resolution of problems in the production 
phase. Their work encompasses LONG-RANGE PLANNING for 
new programs, schedule optimization and assurance that new 
advances in the state of the art are brought to bear on MSVD 
re-entry vehicles. 


Qualifications: BS and 5-10 years combined design & manufac- 
turing experience in aircraft structures or defense electronics. 


ANTENNA & PROPAGATION ENGINEERS @ 


To carry on theoretical & experimental studies of 
advanced nature for all radio frequency bands. EE’s. 
(Advanced degree preferred.) 6 or more years exp. 


VVVVV 


Diversified Assignments for 
Design Engineers 


Digital Components & Circuits 
Design and evaluate A/D and D/A converters, multi- 
plexers, parity check generators, digital storage de- 
vices, binary counters, etc., for airborne and ground 
digital equipment. EE with 2-5 yeors experience. 


0 


MMAAAM. 


THERMO- 
DYNAMICS 


Determine design adequacy of 
missiles, re-entry and space 
vehicles with respect to ther- 
modynamics, heat transfer and 
aerodynamic heating design 
factors. Conduct parametric 
studies pertaining to configur- 
ations; performance of external 
protection and internal cool- 
ing systems. BSME, AE or 
ChE with 3-5 years 
experience. @ 





% 
ve consideration for employment without regard to race, creed, color, or notional origin. 


PRO FESSIONAL EXPERIENCE (Two most recent or most applicable jobs) ge ae oe opamaneaiaae ® . : ene 
| am interested in the following position(s) 


Position 

Vehicle Engineering 
Salary Navigation & Control 
Instrumentation & Communication 
Thermodynamics — Aerophysics 
Qe is bie aie 5 bddds een vabbiodndes G, M 
Advanced Systems 
Ground & Space Support 
Producibility Engineering 
Space Power & Propulsion 
Analog & Digital Techniques 
Life Support 


Company 
Years of experience (from) 





(to) Assigned Duties 











Company Position 











Years of experience (from). Salary Assigned Duties 





: Simply circle the appropriate let- 
ters of those positions that meet your 
professional interests and qualifica- 
tions, fill in the questions to the left 
—attach a resume if you have one 
handy —and airmail to: 

Mr. Frank Wendt 

Missile & Space Vehicle Department 

General Electric Company 

3198 Chestnut Street 

Philadelphia 4, Pennsylvania 


GENERAL @@ ELECTRIC 





PERSONAL DETAILS name 


Home Address 
State 


Education _ undergraduate z 








U.S. Citizen No 





Telephone Yes 








ollege Degree Year of Graduation 


Graduate 





College Degree Year of Graduation 


Position Objective (primary job preference, level of responsibility, salary expectations) 

















EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—execu- 
tive, management, technical, selling, office, skilled, manual, etc. Look in the for- 
ward section of the magazine for additional Employment Opportunities advertising. 


AEROSPACE ENGINEERS 


Opportunities for permanent posi- 
tions in aerospace engineering with 
the largest private, not-for-profit 
research institute. 


Positions Vacant 
Positions Wanted 
Part Time Work 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


Employment Agencies 
Employment Services 
Labor Bureaus 


———RATES——— 


DISPLAYED 


The advertising rate is $52.00 per inch for all adver- 
tising appearing on other than a contract basis. 
Frequency rates quoted on request. 


An Advertising inch is measured %” vertically on a 
column—3 columns—30 inches to a page. 


UNDiSPLAYED 

$2.70 per line, minimum 3 lines. To figure advance 
payment count 5 average words as a line. 

Position Wanted Ads are % of above rate. 

Box Numbers—counts as 1 line. 


Discount of 10% if full payment is made in advance 
for 4 consecutive insertions. 


Flight and Orbital Mechanics: Senior 
engineer with M.S. or Ph.D. and at least 
two years’ experience in flight and orbi- 
tal mechanics research. To assume re- 
sponsibility for research projects deal- 


Subject to Agency Commission. 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N. Y. 36, N. Y. 


Not subject to Agency Commission. ing with aerospace vehicle operations. 
Requires both analytical and adminis- 


trative abilities. 











Structures Analysis: A senior engineer 
to assume responsibility for projects in 
aircraft and aerospace structures an- 
alysis. Experience in use of flight loads 
data, philosophies of design, fatigue 
criteria, etc., useful. Missile or other 
space structure experience desirable. 
M.S. or Ph.D: plus two years’ experience 
required. 


Opportunity for individual recognition and rapid 
growth for aerophysics engineers to work in 

the area of missile design with Raytheon’s Missile 
& Space Division located in suburban Boston 


AEROPHYSICS 


Top facilities, work and recreation en- 
vironment. Competitive salaries plus 
unusually complete benefits. Let us 
send details about Battelle and answer 
your specific questions. Write Les Hill, 


BATTELLE 
MEMORIAL INSTITUTE 
505 King Avenue Columbus 1, Ohio 














ENGINEERS 


ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearest you 
NEW YORK 36: P. O. Bor 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11; 255 California St. 


AERODYNAMICS: experienced engineers to perform 
aerodynamic analyses of missile configurations to determine 
performance, stability and air loads. 





POSITIONS VACANT 


Senior Engineer with extensive overhaul/ 
maintenance experience on DC4/DC6 aircraft 
to work in Beirut-Lebanon. Applicant must 
have valid A & E Inspectors Licenses or 
equivalent and capable of supervising work 
of fairly large workshop. Two year contract, 
renewable, offering: *practically tax-free 
salary according to qualifications*one month 
paid leave per year*free transportation for 
family also once a year*medical plan. Write 
in duplicate, giving all relevant details to 
Trans Mediterranean Airways, 158-12 Rock- 
away Boulevard, Jamaica 34, N. Y. 


SPACE TECHNOLOGY: 2ero-space engineers or physicists 
to investigate and develop techniques for the solution of space 
vehicle motion and powered trajectories. To establish 

mission criteria and analyze overa// mission requirements. 


PROPULSION: experienced rocket engineers to perform 
propulsion analyses and prepare proposals for missile 
and space vehicle systems. 


Wanted—Corporate Pilot for Southern New 
England Company. Must have Twin Beech 
experience, ATR, and over 5,000 total hours. 
When applying, send complete resume to 
P-7974, Aviation Week. 





POSITIONS WANTED 


Available * Pilot * Executive. Good record 
as chief pilot, operations manager and chief 
executive of scheduled and large supple- 
mental airline. 14,000 plus hours. Rated 
DC3,4,6,7,8, B707, Comet 4. A&P mechanics 
license. Experienced captain and 4 engine 
jet and prop instructor and operations ad- 
visor for major airframe manufacturer for 
domestic and all foreign areas. PW-7947, 
Aviation Week. 


/f interested and qualified, please forward your 
resume to Mr. William O’Melia, Bedford R & D Center, 
Raytheon Company, Bedford, Massachusetts. 


RAYTHEON COMPANY 
MISSILE & SPACE DIVISION 


Young Couple desire Foreign Employment. 
Minimum 18 months. Aviation or related 
field. Over 12 years ATC experience-military, 
FAA, commercial operations. Administrative 
and sales capability. Currently employed as 
full charge contract GCA Radar Operator at 
Shemya Island, Alaska. Wife ex airline stew- 
ardess, speaks fluent Spanish, has 3rd class 
FCC license, and air service office experience. 
Consider isolated locations. Available Febru- 
ary or March 1962. Write or wire John 
Rohrbough c/o Northwest Orient Airlines, 
Shemya, Alaska. 





An Equal Opportunity Employer 
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A QUESTION OF CAREER 


Do you want to associate with a company whose stability is based on diversification? 


Do you want growth possibilities and outstanding career opportunities? 


Do you want to work side by side with top men in their fields in a company that values the 


scientific mind? 


Do you have broad capabilities and a sound educational background? 


Do you have wide interests, a desire to grow, and a strong career sense? 


Do you have a creative mind and welcome the challenge of the unexplored? 


If your answer is “‘yes” to these questions, then investigate the following career opportunities 


at Honeywell. 


WEAPONS SUB-SYSTEM DEVELOPMENT 
SUB-SYSTEMS DEVELOPMENT ENGINEERS—8.S.£.E. or 


physics required. Five years experience in solid state circuit 
design and analysis and ability to develop basic circuit concept 
into producible hardware required. 


SR. SUB-SYSTEMS DEVELOPMENT ENGINEER —B.S. re- 
quired; M.S.E.E. or physics preferred. Five to ten years experi- 
ence required in solid state electronics with specific experience 
in analysis and design of digital logic circuits, AC, DC, low noise, 
wide band amplifiers, etc. Ability and experience in technical 
direction and leadership of development engineers required. 


WEAPONS CONTROL DEVELOPMENT 
WEAPONS CONTROL DEVELOPMENT ENGINEERS 


B.S.E.E. required. Three years’ experience required in solid 
state circuit design and packaging. Experience in silicon con- 
trolled rectifiers circuit design desired. 


SR. WEAPONS CONTROL DEVELOPMENT ENGINEER 
—B.S.E.E. required. 6-8 years’ experience required in solid 
circuit design and packaging required with emphasis on fire 
control design, including optical and electro-optical devices. 
Experience in silicon controlled rectifier circuit design desirable. 


ADVANCED SYSTEMS ENGINEERING 


SR. AERODYNAMICIST—8.S. aero engineering required. 
M.S.A.E. or physics desired. 6-8 years experience required 
in applied aerodynamics with particular capability in aero- 
dynamics heat transfer as it relates to re-entry vehicles, etc. 
Strong mathematics background necessary. 


SR. ROCKET DYNAMICS DEVELOPMENT ENGINEER 
—B.S. aero engineering required. M.S.A.E. desired. Eight 
years’ experience required including static and dynamic stability 
of small rockets and related propellant systems. Good math 
background and familiarity with general state-of-the-art of missile 
propulsion systems required. 


OPERATIONS RESEARCH 


ECONOMIST B.S. or M.S. degree in economics or equivalent 
to perform cost and economic analyses associated with the 
evaluation of military systems and sub-systems. Capability 
required in (1) economic comparisons of design and operational 
concepts, (2) cost-effectiveness evaluation of system concepts and, 
(3) studies of political, strategic, and economic environments 
pertinent to weapons systems, intelligence systems, and com- 
munications systems. Working knowledge of statistical techniques. 
Minimum of four years experience required. 


LOGISTICS ANALYST—8.S. degree required to conduct 
logistics and support analyses related to military systems and 
to engage in studies of inspection, maintenance, and supply 
requirements. Knowledge required in one or more of the follow- 
ing areas: personnel requirements, inventory management, 
maintenance and overhaul! concepts, or transport and mobility 
Military background (G-4 or A-4) desired. Minimum of four years 


experience required. 


HUMAN FACTORS ENGINEER—Bachelor’s or Master's de- 
gree, or equivalent, plus engineering experience to (1) conduct 
human factors systems analyses involving studies of man-machine 
relationships and interaction, (2) layout man-machine interface 
specifications and, (3) provide human factors design data. Cap- 
ability required to conduct studies in human factors problem 
areas associated with weapons systems such as mission analysis, 
information requirements, control information processing ability 
of personnel, function allocation, and task analysis. Minimum of 
four years experience required. 


Send your resume to: Mr. Thomas W. McKeown, Engineering 
Employment Manager. Honeywell Ordnance Division, 600 
Second St. N., Hopkins (Minneapolis) Minn. U. S. citizenship 
required for all positions 


An equal opportunity employer 


Honeywell 


To explore professional opportunities in other Honeywell lecations coast to coast, send: your application in confidence to Mr. H. 0. Eckstrom, Heneywell, Mi 
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Method for 


"SUCCESS STORIES | | rees"*:... 


en the manifold accom . 
piishments of THIOKOL’s able scientific and engineering groups bear What 4 his 
such thrilling ‘western’ titles as Apache, Cherokee and Cajun. Actually 
these are just a Tew the whe ames we toss around oul technical é 


Chemical and Propella res for we take considerable 


pride, too, in our contributions to such scouts of the skyways as publication B 


Dyna Soar, Titan ti, Subro sr ershing and Nike Zeus 





ese > the outward manifestatc if our accomplishments 
ese ¢ 
f the ure » FUTURE with us ta suen 


SaaT 
u VU é Le 


T? 


nportant deveionment MSiTiONS as 


Engineers... Statisticians 
Physicists... Technical Writers 


Our needs are for people at al! levels, even for people experienced in 
other fields, but with ability to take thei own background and the 
,amanner which would qualify 





principles involved and interpret them 1 


them as 


@ MECHANICAL or AERONAUTICAL ENGINEERS: experienced in one of the 
following: aircraft or rocket components design, propulsion, stress analysis 


materials selection and gas dynamics 


®@ DESIGN ENGINEERS: with experience in design of aircraft or rocket com 


ponents and test equipment 


@ STRESS ANALYSTS: competent in specific design problems and experi 
mental analysis as related to airframes, pressure vessels and allied areas 


Two to five years’ experience desired 


@ SPECIALISTS: with higher than average, proven record of accomplishment When an engineer pays 
in heat transfer, gas dynamics, combustion theory, stress, photoelasticity for a te hniecal publica 
( Cc - 


viscoelasticity and numerical analysis 


tion, it’s a safe bet that 
@ INSTRUMENTATION ENGINEERS: with proven background in digital and that is the one he reapects 


analeg data acquisition systems and related equipment most. 


@ SCIENTIFIC PROGRAMMER: with B.S. or advanced degree in Mathematics 
Engineering, or Physics; position requires minimum of 18 months’ experi He makes it hia business 


ence in programming on digital computers, We will train qualified applicant to read Aviation Week 
for IBM 7070 and 1401 System 1 ' 
. — vial and Space Technology, It 


@ QUALITY CONTROL and RELIABILITY ENGINEERS; responsible for design keeps him abreast of up. 
review, failure analysis, reliability improvement, coordination with Quality to-the-minute eventa and 


Control and program reports in support of the reliability function for rocket developments in the aero 
engine design, development and production, From three (3) to eight (8) 


apace induatry and the 
technology to which he 
contributes hia experi. 





years’ Quality Control or design experience in aircraft, missile or allied 


field essential 


YOU...and YOUR FAMILY 


will be interested in these facts: (1) there is ample real estate for 
lease, rent or purchase in the area; (2) there are no educational prob 
lems, Our system is tops and the University of Delaware is only 15 Where vour reeruitment 

minutes by car; (3) Washington, Baltimore and Philadelphia cultural y . 
environment within 144 hours travel time by car; (4) shore and moun program calla for engi. 
tain resorts galore; (5) ‘crabbing’ and fishing in salt or fresh water; neera and other technical 

(6) mild winters, at the head of Chesapeake Bay > ; 
people of thia calibre, you 


can reach them inthe EM. 


Start Your Own SUCCESS STORY ... NOW! | PLOYMENT OPPOR. 
Send Résumé to WALTON JONES, Personnel Director TUNITIES section of ; 


TVhioko € cnemica Corp. Aviation Week 


ELKTON, MARYLAND (Tp, SLanniriee AnveRnING o () 


ence, 


AN EQUAL OPPORTUNITY EMPLOYER 
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SENIOR 
ELECTRONIC 


ENGINEERS 


Will be assigned to: 


O Digital computer circuitry 


design. 


O Logical design of computer 


systems. 


O Design and development of 
radio communications techni- 
ques, UHF and micro-wave 
systems for receiving and trans- 
mitting equipment both ground 


and airborne. 


O Design and development of 
advanced transistorized air- 


borne digital equipment. 


O Design and development of 
advanced spacecraft power 


supply systems. 


Send complete resume to 
E. E. LOCKE, 
Placement Director 


JET PROPULSION 
LABORATORY 


California Institute of Technology 


4812 Oak Grove Drive 
Pasadena, California 


“An equal opportunity employer.” 
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Involvement: LIFE 
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CONTRIBUTION... 


“The great use of a life | 
something that out/asts 


Are you, as a scientist or engineer 

and capabilities toward this end? 
Stanley Aviation, pioneer in the d 

escape and survival systems, lives | 


firm grows, it has a continuing neec 


imaginative scientists and engineers 


making an enduring contribution to 


mankind through a dedication to the 
valuable resource... the human life 

Exceptional career opportunities « 
Engineers, Physicists (magneto-hyd: 


and others who are qualified to part 


in LIFE. 


Direct your confidential inquiry to: 
W. E. Franklin, Personnel Manager 
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s to spend it for 


—W. James 


} your specialized talents 


1 manufacture of aircraft 
reed. As this progressive 
\dditional competent and 
ire its sincere interest in 
fic advancement and to 
ition of our nation’s most 


Aerodynamicists, Design 
s), Computer Engineers 
te in Stanley’s involvement 


AVIATION # CORP. 


2501 DALLAS STREET 
DENVER 8, COLORADO 


equal opportunity employer 








DEVELOPMENT 








ENGI 4 4 fe RS Advanced Motors, 
Generators, 
Solid State Circuit Design 


Several fine opportunities are now available in expanding 


project areas. 


Generator Development Engineer 


This position requires a man for design and development 
work on high speed alternators. A comprehensive knowl- 
edge of alternator design is needed with special emphasis 
on high speed, high frequency machines. BSEE and 3-5 


years experience required. 


Development Engineer for Advanced Motors 


Prefer physicist, or EE, for work involving electro- 
magnetic theory as applied to advanced electric motor 
studies. This work involves investigation of electrical, 
thermal and mechanical phenomena, with immediate 
assignment dealing with solid rotor motors. 

Work will involve machine studies using’ modern 


computer techniques. Requires 3-5 years experience. 


Development Engineer for Solid State Circuit Design 


This work involves design and development of solid state 


power conversion equipment. Experience is needed in the 
operation of silicon controlled rectifiers in power handling 
circuits. Requires BSEE and 3-5 years experience. 


Garrett is an “equal opportunity” employer. Send 
complete resume to Mr. Thomas Watson. 


AIRESEARCH MANUFACTURING DIVISION 
9851 So. Sepulveda Blvd., Los Angeles 45. California 








FOR 
INFORMATION 


About Classified Advertising, 
Co lac f 


The McGraw-Hill 
Office ee ou. 


ATLANTA, 9 
1375 Peachtree St. N.E. 
TRinity 5-0523 
D. HICKS 
BOSTON, 16 
Copley Square 
COngress 2-1160 
M. SHOUVLIN 
CHICAGO, 11 
645 No. Michigan Ave. 
MOhawk 4-5800 
W. J. HIGGENS - W. SONZSKI 
CLEVELAND, 13 
1164 Illuminating Bldg. 
SUperior 1-7000 
1. C. HILL 
DALLAS, 2 
1712 Commerce St., 
Vaughn Bldg., Riverside 7-9721 


J. GRANT 
DENVER, 2 
1700 Broadway—Tower Bldg. 
Alpine 5-2981 
J. PATTEN 
DETROIT, 26 
856 Penobscot Bldg. 


WOodward 2-1793 
WM. H. GINDER, JR. 


HOUSTON, 25 
Prudential Bldg., Room W-724 
Holcombe Blvd. JA 6-1281 
J. PAGE 
LOS ANGELES, 17 
1125 W. 6th St. 
HUntley 2-5450 
W. C. GRIES 
NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 


H. T. BUCHANAN - R. P. LAWLESS 
T. W. BENDER - P. BOND 
PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
W. B. SULLIVAN - F. W. McCARTHY 
PITTSBURGH, 22 
4 Gateway Center 
EXpress 1-1314 
ST. LOUIS, 3 
7751 Carondelet Ave. 
PArkview 5-7285 


SAN FRANCISCO, 11 
255 California St. 


DOuglas 2-4600 
J. A. HARTLEY 
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Rares 
What is 


your Cessna 
p i oblem ¢ Outstanding 


Competent men for your ENGINEERING OPPORTUNITIES 


staff? . . . employment? Now Available 
. or are you looking for 


—or offering—a business @ DESIGN ENGINEERS 
A. E. and M. E. Degrees, with 6 months aircraft structural or 


opportunity of special in- related design experience. 


terest to readers of this @ HELICOPTER ENGINEERS 
publication? You can Rotory Wing Experience in stress, vibration and design preferred. 


get their attention — @ STRESS ANALYSTS 
, Pee: Must be able to compute basic loads and direct the static and 
through an advertise fatigue test programs for demonstrating the structural integrity 


ment in the Employment of the assembly. 


Section of AVIATION Please reply to: Engineering Placement, Cessna Aircraft Company, Military 
WEEK Division, P. 0. Box 1977, Wichita, Kansas. 


“You'll like working for Cessna—Ask any Cessna Employee” 


An Equal Opportunity Employer 

















CLASSIFIED S EA R € Wy L | G a T S E C T | '@) N ADVERTISING 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 
The advertising rate is $31.00 per inch for all advertising appearing on $2.70 a line, minimum 3 lines. To figure advance payment count 5 
; average words as a line. 
other than on contract basis. Contract rates on request. 
PROPOSALS, $2.70 a line an insertion. 


AN ADVERTISING INCH is measured 7% inch vertically on one column, 
BOX NUMBERS count.as one line additional in undisplayed ads. 


3 columns—30 inches—to a page. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 














MOVING? 
WHERE SEND FOR BOOKLET FOR SALE 


cn sve vou | ORIGINAL C-46F AIRCRAFT 


TO BUY uA free, 16-page booklet 
Burnham Van Service, Inc. can give you 
Licensed for cargo and passengers 


i helpful, work-saving, cost-saving pointers 
on how to organize your move from city 

SA4-33 “T” category kit installed 

2864 hours since overhaul 




















Bl to city when you change jobs. How to 
certified accra gualily § prepare to move, tips on packing, a helpful 
i inventory checklist of things to do are 


INTERNAL — EXTERNAL i among the topics included. Write for your 
free copy. No obligation. C. E. Swann, 





EXCELLENT CONDITION 
FINANCING AVAILABLE 





sam HIGH TEMPERATURE : 
Burnham Van Service, Inc., 1634 Second 
. 1300° to 1800° Applications B Avenue, Columbus, Georgia 
Mercury internal and Seteraeh wrene . = oe ee ee ee ee ee ee ee ee ee ee ee oe o 
factured to exacting government and Fred Benninger 
customer requirements. Airframe and 
missile paréwore from materials that PBY B-25 B-23 
materials avaliable also. R2600-35 
Write for Catalog 286. , These engines no time since major overhaul by well THE FLYING TIGER LINE INC 
AN—N.A.S.—M.S. and 6-digit hardware. known civilian shop. Guaranteed no rust or corro- . 
sion, in steel pressurized cans. Hurry, these won't 
9310 West Jefferson Bivd., Culver City, Calif. or more. 
Telephone—UPton 0-5923—Teletype—CVR CY 4138 
TOUGH SPECIALS 10 DAY DELIVERY CHRIS D. STOLTZFUS AGENCY : TRi ¥ = ‘ ; 
ry P. 0. Box 470 Coatesville, Pennsylvania Tel TRiangle 7-3411—Cable: Flytiger 


ing, high temperature 
o . . 
meet AMS 735 specification. Exotic Executive Vice President 
Maraury air parte oe.. Ine. last long at $1450.00, or $1250.00 each, lots of four Burbank, Calif. 
DUdiey 4-1145 
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SEARCHLIGHT SECTION 


* 


6 UREA eo 


SEALED BID SALE 


Used Helicopters and Aircraft 
Bid Opening—January 9, 1962 
This sale consists of the following items: 


(1) HELICOPTER, Sikorsky Model HRS-1 
Condition: Used, major repairs required. Aircraft non-flyable in present con- 
dition. Palletized. Rotor blades and landing gear dismantled. 
Some parts missing. Log books available. 
(2) HELICOPTER, Sikorsky Model YH 19 
Condition: Used, major repairs required. Aircraft non-flyable in present 
condition. Palletized. Engine dismounted. Rotor blades and land- 
ing gear dismantled. Some parts missing. Log books available. 


(3) AIRCRAFT, BEECHCRAFT, Model C45-H, Serial No. 51-11626, License No. N-458. 
Engines, Pratt and Whitney R-985AN14B. Right Engine Serial No. 
41-7000, Left Engine Seriol No. 42-18145. Propellers Hamilton 
Hydromatic. Aircraft modified for liquid spraying purposes. In- 
clude 300 gallon tank and dispersing nozzles and components. 
Condition: Used. Preserved for long term storage. In flying condition if de- 
preserved. Log books available. 
Location: FAA National Aviation Experimental Center, Pomona, New Jersey. 
Inspection Dates: 9 a.m. to 4 p.m., December 11, 1961, through January 
5, 1962, except Saturdays, Sundays and holidays. 
Arrangements for inspection can be made with Mr. W. A. 
West, Jr., Milton 1-8200, Ext. 3114. 
Bid Opening: 2 p.m. E.S.T., January 9, 1962, at below listed office. 
For complete information concerning bid forms, please contact: 
General Services Administration 
Business Service Center 
250 Hudson Street 
New York 13, N. Y. 
Algonquin 5-4300, Ext. 274 


SALE #GS2-UDS-S-62-110 











FOR SALE 
LEASE OR LEASE-PURCHASE 
Specially engineered, long range, high payload 


1049H SUPER CONSTELLATION AIRCRAFT 


* Most economical long-range, high-payload aircraft available 

¢ Special engineering on aircraft permits payloads of 45,000- 
pound cargo or 120 passengers for 2500 mile range 

¢ Either in cargo, passenger or convertible configuration 


¢ Financing available 


Don’t buy any large transport aircraft until you have looked at these aircraft 
for flexibility, payload capacity and economy in operation. 


ALSO 
SPARE PARTS INVENTORY 


for 
C-46, DC-4, DC-6, 1049H Constellation Aircraft 
and 
Wright Compound 3350-EA-3 Engines 


Fred Benninger 
Executive Vice President 
THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Tel.: TRiangle 7-3411 Cable: Flytiger 

















Your Inquiries to Advertisers Will Have Special Value .. . 


—for you—the advertisers—and the publisher, if you mention this publication. Advertisers 
value highly this evidence of the publication you read. Satisfied advertisers enable the 
publisher to secure more advertisers and—more advertisers mean more information on 
more products or better service—more value—to YOU. 











CONSTELLATION 1049-H 


Passenger/Cargo Convertible 
For Sale or Lease 
Low time, since overhaul, 
on airframe and engine. 
Radar. Complete airline 
radio. LIKE NEW inside and 
out. CRAF approved. 
CALIFORNIA AIRMOTIVE CORP. 
7139 Vineland Avenue 
North Hollywood, Calif. 


Phones: 
POplar 5-6202 TRiangle 7-1564 








CA7B/DC-3 

FOR LEASE OR SALE 
Cargo/Pass. Conf. Total T.8100 TSO 400 hours. 
22 Burns Seats, Airline Radio. 
Other Aircraft available, also interested in pur- 
chasing other transports. 

BOREAS CORPORATION 
50 Broad Street New York 4, N. Y. 














4DDRESS BOX NO. REPLIES TO: Bor No. 
Classified Adv. Div. of this publication 
Send to office nearest you 
NEW YORK 36: P. O. Bor 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11: 245 California St. 





FOR SALE 


For Sale—1i960 Super G. Beechcraft. Total 
time 500 hrs. since new—features full in- 
strumentation radio, long range tanks—con- 
5 seat interior to 9 place 


vertible executive 
FS-7731, Aviation 


high density seating. 
Week. 


For Sale—Executive DeHavilland Dove. Low 
time airframe—Zero time SMOH engines— 
interior—exterior 


All mods complete—new 
FS-7733, Aviation 


redesigned and repainted. 
Week. 

For Sale-——-G44 Super Widgeon—-Six place 
amphibian—long range tanks—VHF (Dual 

omni), ADF and LF radios. Extensive recon- 

ditioning just completed. FS-7736, Aviation 
Jeek. 


For Sale—PBY SA. Converted to 285 ACF 
Cat. Seating 10 passengers and 3 crew. 
Wide cargo doors. Dash 94 mod. P and W 
engines. Large list of spares. FS-7739, Avia- 
tion Week. 





New 
CLASSIFIED 
Advertisements 


received by 10 A.M. Dec. 15th 
will appear in the Dec. 25th 
issue, subject to space limita- 


tions. 


AVIATION WEEK 


Classified Advertising Division 


P. O. BOX 12 
NEW YORK 36, NEW YORK 
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“HOW TO SPECIFY 
SOLENOID VALVES”, 
an 8-page brochure 
complete with draw- 
ings, diagrams, Charts 
and curves... and 
“SOLENOID VALVE 
SELECTIONS FOR 
CORROSIVE APPLI- 
CATIONS”, a 16-page 
manual listing over 
500 corrosive media. 
Both are free. Both 
should be at your 
fingertips. 


VALCOR 


ENOID VALVES 








Write today for your copies! 


VALCOR 
ENGINEERING CORP. 


5394 Carnegie Avenue @ Kenilworth, New Jersey 


jo} H [elie 
VALVE 
DATA! 


...from Valcor 
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LETTERS 





Procurement Cost 


Regarding the letter appearing in your 
magazine (AW Nov. 6, p. 120) concerning 
cost of procurement, I believe that Mr. 
Mela based on a few “facts” has overstated 
the situation. A basic error in the calcula 
tion is that he assumed a request for pro- 
posal for each of the 28 contracts, when in 
reality there was one request for each of the 
14 study areas. 

The Future Projects Office made an in- 
dustrial survey, prior to releasing any re- 
quests for proposals, to find the companies 
who had the technical capabilities to assist 
in our study program. Based on this survey, 
bid lists were established for each study area 
ind each company was notified of the pro- 
posal requests they would receive during the 
year. 

Therefore, each company could decide on 
which studies they planned to bid. 

A few statistics from the past year indi- 
cate that on these 14 study areas our office 
requested an average of nine proposals per 
study, and received about six bids on each. 

Since there were, on the average, two con 
tracts per study area, each company had 
about a one-in-three chance of being suc- 
cessful. Also, it should be pointed out that 
of the 14 study areas four have already been 
extended, and four more will be in the near 
future. Therefore, the “ruinous competi- 
tion’’ as pointed out by Mr. Mela is not 
quite so bad. 

This competition for the space dollar re- 
quires each company to maintain technical 
competence. This technical capability is 
achieved and maintained by either com- 
pany-sponsored effort or by government- 
funded studies. In reality, the government 
is paying for effort industry must spend any- 
way to maintain their competitive position. 
This is proven by the fact that several com- 
panies, when not chosen as a contractor on 
a particular study, have elected to perform 
the study at company expense because of 
the expected value to themselves. 

In view of the above, I believe Mr. 
Mela’s argument was considerably over- 
stated, however, I would be interested in 
reviewing “the many solutions which have 
been offered” since we are always looking 
for ways to improve the industry-govern- 
ment relationship. 

H. H. Koerre 

Director, Future Projects Office 

George C. Marshall Space Flight Center 

Huntsville, Ala. 


New Aviation Society 


I would appreciate the publication of 
this letter in Aviation WEEK to call at- 
tention to the formation of “The Roose- 
velt Field Aviation Alumni Association.” 

The RFAAA is an honorary society of air- 
men and others whose aviation background 
is linked to or associated with Roosevelt 
Field. between the years of 1920 and June, 
1951, when it ceased operations as an air- 
port. There are no dues or fees of any kind, 
however, membership will be by invitation 
to all eligible. 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


W. D. “Jim” Guthrie, who for many 
years was manager of Roosevelt Field, is 
the permanent president. He is most anx 
ious to have anyone write him for a mem- 
bership application, and upon acceptance by 
a committee which he has appointed, in- 
vitation for membership will go out. 

The purpose of the RFAAA is to encour- 
age a continuing fellowship among those 
who in any way, airborne or aground, con- 
tributed to the traditions, history and leg- 
ends of this mecca of aviation men and 
women. Clubrooms have been arranged for 
in East Norwich, Long Island, and a for- 
mal inaugural dinner is planned for early 
next year. These rooms are those once 
used by the late President Theodore Roose- 
velt, father of Quentin, for whom the field 
was named. These rooms are to be known 
as “The Roosevelt Field Lounge” with 
special decorations supplied by some of 
the nation’s top aviation enterprises, which 
at one time or the other were located on 
the field. These rooms are situated in Roth- 
mann’s East Norwich Inn, also one of avia- 
tion’s most famed landmarks. It is ex- 
pected that approximately 1,000 individuals 
will compose our membership, among which 
are most of the country’s most celebrated 
aviation personalities. 

N. A. Dick Brown 

Executive Secretary 

Roosevelt Field Aviation Alumni Assn. 
Room 2-C 

227 7th Street 

Garden City, N. Y. 


The Unknowing 


I wish to assure Mr. Denis Brasket (AW 
Nov. 6, p. 120) that the broad millions of 
German citizens had no knowledge of the 
atrocities committed in the concentration 
camps during the Nazi regime. 

If it were not for the misfiring of a V-2 
that finally fell down somewhere in Sweden 
in 1944, Germans neither would have 
learned about said weapon nor the develop- 
ment of which started in 1937 in the her- 
metically secluded area of Peenemunde. 

Things like these, and others equally in 
human, go that way in police states gov- 
erned by neurotic tyrants. Some research in 
very recent Russian history (1917-1939) 
will reveal to you that the number of six 
million was already exceeded at that time. 
These days one doesn’t have to look very far, 
either! 

So, Mr. Denis Brasket, let us be active, 
not passive about it. Let us jointly defend 
ourselves, our country and _ hemisphere 
against the subversion and final physical 
destruction of our very lives. 

Kart L. Sanpers 
Lawndale, Calif. 


X-15 Program 


Congratulations on your editorial in the 
Nov. 20 issue of Aviation Weex regarding 
the X-15. I couldn’t agree with you more! 

From the very first, this program has 
been conducted in a most orderly manner, 
with little fanfare and with a maximum of 
success. The organizers of this program de- 
serve a great amount of credit. 

As an old “glider guider,” if it should be 
my lot to have to go out into space and 
attempt to return, I’d choose an extrapola- 
tion of the X-15 method. 

A monkey is welcome to my seat in one 
of these Mercury capsules any time, and 
could probably perform the necessary func- 
tions equally well. 

RatpH S. BARNABY 
Past-President 

The Early Birds 
Philadelphia, Pa. 


Misusing Universities 


In regard to the article in the Oct. 30 
issue of AvIATION WEEK (p. 21), regard- 
ing the NASA Education Plan, I have 
several pertinent comments. 

Having been recently discharged from the 
Air Force, and having been in a position of 
overseeing a government contract with a 
university, I can understand why universities 
are reticent—in fact, steer away from close 
cooperation with the government, whether 
it be the Air Force, NASA, the Army, or 
what have you, with the exception of a 
very few agencies, such as the National 
Science Foundation. In general, it can be 
said that government cooperation in the 
form of contract work means, for a univer- 
sity, some form of experimental or consult- 
ing effort. Again, in general, this work 
involves efforts of an applied nature, in 
some instances merely items of routine or 
repetitive testing which, of course, are un 
taxing and unchallenging to the trained 
scientific mind. In many cases it serves 
to stagnate. 

There are many cases in point of uni- 
versities which devote themselves to such 
“hardware” work in order to maintain 
fellowships and assistantships for graduate 
students; the work performed cannot really 
be called research, but it may satisfy the 
requirements of these latter universities 
for M.S. or even Ph.D. dissertations. This 
seems to be a good way to lower the quality 
of college graduate programs in the science 
and engineering fields. There are ever- 
present “‘strings’’ attached to government 
contracts; this is why many good univer 
sities shy away. Well, you say, the work 
must be carried out by someone—who is 
it to be? To me, industry seems a much 
more logical choice for sound engineering 
work of an applied nature, but remove the 
encumbrances from the contracts awarded 
to universities and you will find a great 
deal of cooperation and output of valuable 
research of a higher, more sophisticated 
nature. 

MAYER 
Mass. 


GEORGE 
Allston, 
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RESISTOFLEX SUPPLIES FLUOROFLEX-T FOR—Air-conditioning, charging, dielectric coolants, filling, instrumentation, 
lubrication, high pressure and extra high pressure hydraulic and pneumatic systems: also large diameter chemical transfer 
hose, lined steel pipe and molded flex and expansion joints. 


and GSE can rely on Resistoflex hose dependability 


HERE’S WHY: Whether missile, satellite, or 

supersonic aircraft, ground support equip- 

ment must check, ready, maintain and 

launch—reliably. Ground support is a 

crucial area where overall performance 

hangs in the balance. In many systems the 
flexible hose assemblies involved assume critical func- 
tions in ultimate performance. 

With such considerations at stake, you cannot afford 
anything less than the complete dependability of Resisto- 
flex hose. And there is only one standard for hose 
reliability: 100% reliability—the feature upon which 
Resistoflex Corporation, through the years, has built its 
business and its reputation. 

Fluoroflex®-T hose, Resistoflex’s proprietary Teflont 
product, is absolutely unaffected by any fuel, fluid or 
gas except high-temperature fluorine and the molten 


alkali metals: it is non-aging, and has virtually unlimited 
shelf and service life. Moreover, the Resistoflex swaged 
fitting, pioneered and developed by Resistoflex, has been 
used in millions of Resistoflex hose assemblies, with never 
a blowoff on record! 

So, for your operation, whether it’s on the ground, or in 
the air, or still on the drawing-board, why not insist on 
the complete reliability that Resistoflex has built into 
its swaged-fitting Fluoroflex hose assemblies? Write for 
information today. Plants in ROSELAND, N. J., Anaheim, 
Calif., Dallas, Texas. Sales offices in principal cities. 


RResistoflex T.M. tDupont T.M. 
RESISTOFLEX 





URIVERSITY MECKOFiLM in. 
STEVENS RICE 
313 8 IS? st 
ARN ARBOR MICH 


[<= 


NAS679 


GS 


220,000 psi Miniature Clinch Nut 
1H3393 LHCFM 


TYPICAL 
SPECIAL 
PURPOSE 
SHAPES 
Doubled-fatigue Life 


Miniature 
LH3849T 


A2506 


A 
t 


2 \ mein fee 


Self-aligning 
LH1660 \HA3022 
PRODUCED 
BY 


n 


a 


NAS1067 


AMERICA’S LEADING 
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